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worklistdata Version 0.2 I1May96
06/20/96 15:30

WHC-SD-WM-DP-164, REV. |
LABCORE Completed Worklist Report for Worklist# 5766

Page:

Analyst: knt

Method:

Instrument: ABI2

Rev/Mod

Worklist Comment: Determine Sample Size Using Ludlum. new

Book#

Seq Type

1 STD

1 STD

1 81D

2 BLNK-PREP
2 BLNK-PREP
2 BLNK-PREP
3 BLNK/BKG
4 SAMPLE

4 SAMPLE

4 SAMPLE

S pup

5 pup

5 DUP

& SAMPLE

& SAMPLE

& SAMPLE

7 bup

7 pup

7 DuP

Sample# R A

$96T000379
S96T000379
S967000379
SP6TO00379
S$96T000379

‘SPET000379

S96T000374

SO6TAON3T74

$96T000374

$96T000374

$96T000374
S96T000374

OO0 COO00O0OROOO00OOC SO

NN NNNNNRNNMN NN

@SRP0-01

a5R90-01

- BSR$0-01

GSrRS0-M

@SRIQ-01

a5R90-01
asR90-01
ASRP0-01

‘ASRY0-01

ASRP0-01
ASR90-01
aSR90-01
asr90-01
S5R90-01

-BSRO0-01

ASROC-01
ISRS0-01
asrRe0-01
ASRO0-01

Test Matrix  Actual Found

-SR90-01 'SOLID
SR90-01C SOLID
SR90-01E SOLID
SR90-01 sOLID
SR0-01C SOLID
SR90-01E SOLID
SR90-01  SOLID
SR90-01  SOLID
SRP0-01C soLlD
SR90-01E SOLID
SR%0-07 sOLID
SR90-01C soLiD
SRS0-U1E SOLID
SR90-01 SOLID
SR90-01C SOLID
SR90-01E SOLID
SR$0-01 sOLID
SR90-01C SOLID
SR90-01E sOLID

1.23E-03 1.22E-3
100 8.86E+01

1.00 1.92e+00

1 <5.35E-3

100 8.89E+01

1.00 2.35e+02

1 1.19E+00

N/A 6.42E+00
N/A 9.00E+01

N/A 1.22E+00
6.42E+0 6.16E+0

100 9.01E+01%
1.00 1.28E+00
N/A 3.47e+01

NfA @.06E+01

N/A 8.17-01
3.47EA 3.86E+1

100 9.12E+01
1.00 7.45€-01

DL or Yield Unit

99.187
88.600
1.920

88.900
235.000
1.190
6.34e-003
1.00e-004

4.134
90.100
1.280
1.54e-002
1.00e-004

10.641
91.200
0.745

% Recovery

% Recovery
% Ct. Erro
uCi/g

% Recovery
uCi/g
BLNK /BKG
uCi/g

% Recovery
% Ct, Error
RPD

% Recovery
X Cnt Err
uCi/g
% Recovery
% Ct. Error
RPD

% Recovery
%X Cnt Err

Final page for worklist# 5766

Analyst Signature

Aurain

4

Date

Lodlof #ST6 b .ﬁd

Analyst Signature Date

7 6‘? /?70

ﬁ,c&w’af

Units shown for QC (BLK/BKG) may not reflect the actual units.

49E7



02/16/96 14:08 | WHC-SD-WM-DP-164, REV. | Page:
400041 1 ABCORE Data Entry Template for Worklist# 5766

Analyst: 52 Instrument: ABQO [ A Book# ZZ_S_ 5

Method: LA-220-101 Rev/Mod £~/

Worklist Comment: Determine Sample Size Using Ludlum. new

S Type Sampla#$ R A Test Matrix Group# Project

1 STD @SR90-01 SOLID

2 BLNK-PREP @SR90-01 SOLID

3 BLNK/BKG @SR90-01 SOLID

4 SAMPLE 896T000379 ¢ Z @SR90-01 SOLID 95000229 BY-106
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

5 DUP S96T000379 0 Z @SR90-01 SOLID

6 SAMPLE S96T000374 0 F @SR90-01 SOLID 95000@%
Analytes Regquested: SRS0-01 , SR90-01C, SRS90-01 e

7 DUP S96T000374 0 F @SRS0-01 SOLID

Final page for worklist # 5766

B Tz 2t G e/

Analyst Signature Date Date

P D o

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

1987. 1



worklistdata Version 0.0 05/16/95 Page: 1
02/27/96 14:39 WHC-SD-WM-DP-164, REV. | :

LABCORE Completed Worklist Report for Worklist# 5766

Analyst: knt Instrument: AB12 Book#
Method: Rev/Mod

Worklist Comment: Determine Sample Size Using Ludlum. new

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit

0 QSRP0-01 SRPO-01C SOLID 100 8.86E+01 8B.600 X Recovery

<5.35E-3

asR90-01

SR99-01"S 8
ISR0-01 _ 1.540e-002 uCi/g
aSR90-01": soL 1.000e-0
asrRe0-01

T T Y BT T S N P I NI VI N [P

_B5R90-01 SR90-01C S

7 a5R90-01 SR9O-01E SOLID

Analyst Signature Date Analyst Signature Date

2/22/%(

Reviewer Sighature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.

- 4983



WORKBOOK PAGE: STD1
Sr-88/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) LIQUIDS

WHC-SD-WM-DP-164, REV. |

ICARRIER ADDED in mL {CVA) |

GROSS WEIGHT w2):
HTARE WEIGHT w1}

2 BatENimbers

NET WEIGHT (W3) 0.0888

T.DODELTA TIME (HOURS D 4,08

1053.10(SR-90 EFFICIENCY FACTO {C1) 0.4180

31Y-80 EFFICIENCY FACTOR {C2) 0.4660

Rmax NIA

JDETECTION LIMIT {Ld) 2.56

J1Sr-89/90 CONC. in pCi/L 1.2221E+00

1.2332E-03

{Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Z{Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RS«<=LcAND RS>=0 OR REPLACE RS WITH L¢ IF RS<0
JIRS*DF*DDF*1000/((C1+C2*(1-e to the power of {{-natural log 2)/64.2*DTH)*SS"REC*2220000)

= Fractional Carrier Recovery {(W2-W1) / (CVA * 0.1000))

jRelative Counting Error = The Square Root of (TC + BKG * CT)/(TC - BKG * CT)*1.86)
APercent Carrier Recovery = (Net Weight / Expected weight) * 100
JINOTE: Expected weight = CVA * 0.1

DETECTION
1Sr-89/90 CONCENTRATION 1.22E-03 ' HCilmL LEVEL
RELATIVE COUNTING ERROR 1.9% 2.97E-06
; HCilL.
PERCENT CARRIER RECOVERY 88.6%
Analyst: . N KNT Date: 27-Feb-96
Signature of Chemist: W’ ‘mp SLF Date: 2/28 /9L

STANDARD.WB1 REV 1.2

22010NML \

1383

11\22010NVOUT\SR5766.WB1 T p227i98



WHC-SD-WM-DP-164. REV. |
WORKBOOK PAGE: BLANK2 :

LA-220- 101 ID-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) BLNK-PREP
Z/IDETECTOR NUMBER 12|CARRIER ADDED in mL {CVA)

| OTAL COUNTS (TC) {GROSS WEIGHT W2)
SR (cn TARE WEIGHT (W1)
(BKG) NET WEIGHT
JISAMPLE VOLUME in mL (ss)f
IDILUTION FACTOR (DF) ft
%2 |DIGEST FACTOR (g/L) (D g/L) _ ;
“SOLID ISAMPLE COUNT RATE (Rs) 0.80 |SR-90 EFFICIENCY FACTOR (1) 0.4180
e RRICRITICAL LEVEL (Lc) 1.23}¥-90 EFFICIENCY FACTOR (C2) 0.4660

5IRmax 2.12

\ N 96001348 IME OF SEPARATION (ST)

REHi 2977 |DATE OF SEPARATION (SD) DETECTION LIMIT (Ld) 2.56
0 IME OF COUNT (TOC) Sr-89/90 CONC In pCilg < 5.3514E-03
,,; Pl Prep | DATE OF COUNT (DoC)

| NIA _

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
§Sr-89/90 CONC in pCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc f RS<0
'.RS‘1 00O*DF/((C1+C2%(1-e to the power of ({-natural log 2)/64.2*DT)})*SS*DOF*REC*2220000)
:NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carmier Recovery {(W2-W1) / (CVA = 0.1000))
QRe]ative Counting Error = The Square Root of ({TC + BKG * CT) / (TC - BKG * CT)*1.96)
S sPercent Carrier Recovery = (Net Weight / Expected weight) * 100

V. ARalyst7/|NOTE: Expected weight = CVA * 0.1

jDetection Levels and Less Than Values are determined from Procedure LA-508-002.
iDelta Time (hours) = {{DOGC - SD) * 24) + (TOC - ST) / 100

|

DETECTION
Sr-88/90 CONCENTRATION < 5.35E03 pCﬂ_‘ LEVEL
LESS THAN Value was Determined from Rmax.
IRELATIVE COUNTING ERROR 235.0% 6.46E-03
HCirg
“IPERCENT CARRIER RECOVERY B8.9%
Analyst: L ] KNT Date: 27-Feb-96
Signature of Chemist: \,b]l’ W SLF Date: 7/z® /¢
BLANK.WB1 REV 1.2 22010NML |
1920

HR22010NWOUT\SR5766 WB1 T o227/98



WHC-SD-WM-DP-164, REV. | Wuwﬁ%%
WORKBOOK PAGE: SAM6

LA-220-101 /D1 Sr-89/90 : LA-220-101 (D-1), 102 {E-3), 104 {D-1) ! SAMPLE
TN DETECTOR NUMBER 12JCARRIER ADDED In mL
| samPLE___ [TOTAL cCOUNTS $7632IGROSS WEIGHT

B SC OUNT TIME In MINUTES

‘ ARE WEIGHT
| 5768 |BACKGROUND In cpm {BKG) ZINET WEIGHT
S AMPLE VOLUME in mL {sS) DELTA TIME (HOURS
| @sreo01  |oiLuTiON FACTOR (DF)F
L) LR DIGES T FACTOR (g/L) (D g 1.8148
|  SouUD  |SAMPLE COUNT RATE {Rs)]  5759.00|SR-90 EFFICIENCY FACTOR (€1) 0.4180
BT TR B CRITICAL LEVEL {Lc) 1.23[Y-80 EFFICIENCY FACTOR {C2) 0.4680
| 96001348 |TIME OF SEPARATION {sT £iRmax N/A
LTI DATE OF SEPARATION (SD} §IDETECTION LIMIT (Ld) 2.56
| 0 ITIME OF COUNT (TOC) {Sr-80/90 CONC In pClig 3.4733E+01

DATE OF COUNT {DOC)

FUS-ZR01 |
| S06T000374 |
% §ilsample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-88/90 CONC in uCi/g Replace RS with RMAX f RS<=|.¢c and RS>=0 or Replace RS with Lc if RS<0
RS*'I O0C*DF/{{C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery {(W2-W1) / (CVA * 0.1000))
B Relative Counting Error = The Square Root of {(TC + BKG * CT)/ (TC - BKG * CT)*1.96)

;AP ercent Carrier Recovery = {Net Weight / Expected weight) * 100
PNOTE: Expected weight = CVA " 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Detta Time (hours) = ((DOC - SD} * 24) + (TOC - ST)/ 100

DETECTION
r-898/90 CONCENTRATION 3.47E+01 pClig | LEVEL
RELATIVE COUNTING ERROR 0.8% 1.54E-02
uCig
PERCENT CARRIER RECOVERY 90.6%
Analyst: 11 114 KNT Date: 27-Feb-96
Slgnature of Chemist: ﬁ- SLF Date: z/28 / ?é

SAMPLE.W81 REV 1.2 22010NML

1521

122010NVOUT\SRS766.WB1 02/27/96



worksoor Bk Y WM-DP-164, REV. ‘ WHW%&

LA-220-101 i D 1 Sr-89/90 : LA-220-101 (D-1), 102 (F-3), 104 (D-1}

'DETECTOR NUMBER 12|CARRIERADDED InmL _ “ |

=—m- OTAL COUNTS

ICOUNT TIME in MINUTES

5768 ____|BACKGROUND in cpm

ISAMPLE VOLUME in mL

nn_unou FACTOR

BDIGEST FACTOR (gi)

JSAMPLE COUNT RATE 0.4180
[CRITICAL LEVEL (C2) 0.4660

ME OF SEPARATION N/A

MDATE OF SEPARATION DETECTION LIMIT {Ld) 2.56
l—- IME OF COUNT r-89/90 CONC In uClig 3.8603E+01

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-88/80 CONC in pCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*1000*DFA(C1+C2*(1-e to the power of ((-natural log 2)/64.2°DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery {((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ({TC + BKG * CT) / (TC - BKG * CT)*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ({(DOC - SD) * 24) + (TOC - ST)/ 100

DETECTION
r-88/90 CONCENTRATION 3.88E+01 pCig | LEVEL
RELATIVE COUNTING ERROR 0.7% 1.43E-02
ucClg
PERCENT CARRIER RECOVERY 91.2%
Analyst: 1. P KNT Date: 27-Feb-96
Signature of Chemist: - 2 SLF Date: 2/(28/7¢

SAMPLEWB1REV12  22010NML

22010NVOUT\SR5766. WB1 02127196



worklistdata Version 0.0 05/16/95 Page:

03/27/96 10:02 WHC-SD-WM-DP-164, REV. {
LABCORE Completed Worklist Report for Worklist# 6661

Analyst: dgg Instrument: U01 Book# 925X,

Method: | D\-4)5- (0 Rev/Mod __ K-\

Worklist Comment: 1-10ml Sample Prep.For spike use: 0.1mi spk, new

Seq Type Sampled R A Test Matrix  Actual Found DL or Yield Unit

S$95T003650

4 pup - $95T003650
4 DUP I E95T003650 0
3 SPK  S95T003650

6 SAMPLE . $95T003651 0 Z @
6 SAMPLE  595T003651 -0t
Mol itk o B
7 pup S95T003651

CLNAAL 3 Z3EH00 000 Tl e
SOLID 6.44E402  5.99E+02 7.240 RPD
SOLID. V3208400 3,200 % Inst Error
SOLID 5.69E+01 6.78E+O1 119.180 X Recovery
2. SOLID WAL G.TOENOR  0iMe6ue/nl
~ SOLID __ N/A 3.17E+400  0.000 X Inst Error
SOLIDT - 6LTOED2 . TIIGERDZ 0 63D RRD o
SOLID 1 3.16E+00 3.160 % Inst Error

Final page for worklist# 6661

Analyst Signature Date Analyst Signature Date

2[aC
r Signatu ate

Units shown for QC (BLK/BKG) may nos reflect the actual units.

1523



worklistdata Version 0.0 05/16/95 WHC-SD‘WM'DP'1 64, REV. I Page:

03/26/96 12:36

LABCORE Completed Worklist Report for Worklist# 6661

Analyst: dgg Instrument: UO1 Book# _ 2B,

Method: | A-A95- O0A Rev/Mod __ B —1
Worklist Comment: 1-10ml Sample Prep.For spike use: 0.1ml spk. new

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit

LsTo i e e amegll igena ] BOLID T 60388-02  €.088-02 0 1 55,300 % Racovery - il il fiels
1S 0 e-01  U-02F  SOLID 1 3.17%00  3.170 % Inst Error

2 BLNK-PRER . . U0 Usukex” o wen2 o UBOETD 0 L a0 0.00Be0B . 0.000 uglg T T K HTTER

3 SAMPLE  S95T003650 0 Z ®U-01  U-02 SOLID n(_a_ . 6.44E+02 0.169 ug/g
3 SAMPLE | §95T003€S0° 0'Z WU-0 - U-02B.C SOLID L N/A [ 3.23Ee00 0 0:000 ¥ Inst Feror

4 op 895T003650 0 % #U-03  U-02  SOLID 6. «s+02 $.99R«D2  7.240 RPD -

4 DUP -l H95TO03650 08 @UNOLUN0ZE I BOLIS. U0 o aialaomeno i 3:200 % Mask BeEer: .o L. oo il oiirillind
5 SPK 895T003650 © z @U-01 ~ U-02  SOLID 5.69E+01  6.78E+01 115.160 % Recovery ' 7

6 SAMPLE . 95T003ES1 0 Z @U-01 U402 Ll EOLID L WA 6.10Be0d  0udesugrg Moo o
6 SAMPLE  895TO03651 0 Z 4U-01  U-02E  SOLID H/A_ 3.17E+00 0.000 % Inat Error o

7 DUP. . BISTOD3ES1. 0 LI @U-0L 003 SOLID I 6.70B«02 T L4ma02 0 E.aspmep L lninEooaes

7 DUF 895T003651 0 Z &U-01 U-02R8 S0LID 3.16B+00 3.160 % Inst !t:or

Final page for worklist# 6661

Analyst Signature Date Analyst Signature Date

Reviewer Signafure Date

Blardo- PYep vESOM  \neorveeh, Resolt
Onounged wvoogn QC a4 on
37 {aL & 000 am.

%W

33 {ay

Units shown for QC (BLK/BKG) may not reflect the actual units.

15243



031186 15:28 WHG-SD-WM-DP-164, REV. | Page: 1
- LABCORE Data Entry Template for Worklist# 6661

Analyst: éé éﬁ Instrument: U01 Book# 2R0B5 6
Method: LA-925-009 Rev/Mod &/[
Worklist Comment: 1-10ml Sample Prep.For spike use: 0.1m! spk. new

S Type Sample# R A Test Matrix Group# Project

1 STD @u-01 SOLTD

2 BLNK-PREP @U-01 SOLID

3 SAMPLE S895T003650 0 2 @U-01 SOLID 95000180 BY104 ROTARY
Analytes Requested: U-02 , U-02E

4 DUP 5957003650 0 Z @U-01 SOLID

5 SPK 595T003650 ¢ Z @U-01 SOLID

6 SAMPLE S95T003651 0 Z @U-01 SOLID 95000180 BY104 ROTARY
Analytes Requested: U-02 , U-02E

7 DUP S95T003651 0 Z @U-01 SOLID

Final page for worklist # 6661

Zﬁlﬂf‘s‘t%éturéj ADatej .,}}-9Q Analyst §i tureZ Date 26 <
| ?Z; /3470% 3/bb/7¢

Data Entry Comments.

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

1525



URANIUM ANALYSIS WHC-SD-WM-DP-164, REV. {
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WHC-SD-WM-DP-164, REV. |
WORKBOOK PAGE: STD1
ramum by Phosphorescence. LA-925-009 (A-1) LIQUID/SOLID

STANDARD
' 22353
ssfo 1005
© = {DILUTION FACTOR OF SAMPLE (OF) . . 1.00]

'PREPARATION FACTOR OF SAMPLE (PR i

guf . 1.93E08

(R)| = 8.0BEQOS
3.70E-05
7 6.08E-02
JVALUE OF STANDARD 6.38E-02
77777 %RECOVERY 95.30
RELATIVE % UNCERTAINTY 3.2
- Result=DF*PF*IR*1000
Detection Level = 3.70 E-08 * DF * PF * 1000
.|| % Recovery = Result / Value of Standard * 100
""" Relative % Uncertainty = iU / IR * 100
BY104 ROTARY
lAnalyst: DGG Date: 26-Mar-96
Signature of Cherist: — JLS Date:. 3/ M&
STANDARD.WB1 REV 1.2 925009ML

1\82500N0UTUEGBBE1. WB1 03/26/96



WORKBOOK PAGE: BLANK2 WHC-SD-WM-DP-164, REV. |
Uranium by Phosy

{DILUTION FACTOR OF SAMPLE (OF)f - - ::3: i

- IRANGE (HIGH OR LOW) R
JINSTRUMENT UNCERTAINTY e -3_3'0005+oo-

horescence: LA-925-009 (A-1) LIQUID/SOLID

_BLANK
OLUME OF SAMPLE {mL) ss)f 100

(PF)
(Dg/L)|

INSTRUMENT RESULT (R~ 0.00E+00:
DETECTION LEVEL pg/g 1.69E-01

CONCENTRATION IN SOLUTION (g/L) 0.00E+00

RESULT (j:9/9) 0.00E+00

~{RELATIVE % UNCERTAINTY

Result = Conc. in Solution {g/L) * 1000000 / Dg/L .
1{_&)\-\- < Pedechon
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF Lw

Relative % Uncertainty = 1U /IR * 100

Concentration in Solution (g/L) = IR * DF * PF

Analyst:

DGG Date: 26-Mar-98

Eidgnature of Chemist:

W" JLS Date: .2‘3; ;"‘! ﬂi

BLANK.WB1 REV 1.2

\82500\0OUTUESE61.WB1

C/ 925000ML

15838

03/26/96

“Resold = < \.mez-\*‘afa,



WHC-SD-WM-DP-164, REV. )
WORKBOOK PAGE: SAM3
Uranlum by Phosphorescence' LA-925-009 (A-1) LIQUID/SOLID

__SAMPLE _

“VOLUME OF SAMPLE (mL)
lpiLuTiON FACTOR OF SAMPLE

i 6 IPREPARATION FACTOR OF SAMPLE

l DIGEST FACTOR

Sl IFETIME IN MICROSECONDS

| SOLID IR2 VALUE

e N {RANGE (HIGH OR LOW) _

\ 96002339 INSTRUMENT UNCERTAINTY qu: - 4.55E06
S aaaes o S TRUMENT RESULT (R 1.41E04

l_- DETECTION LEVEL paig 1.69E-01
I FUS-ZRO1 JICONCENTRATION IN SOLUTION (g/L) 1.41E-03

Rande® - RESULT (ug/g) 6.44E+02
S95T003650  JIRELATIVE % UNCERTAINTY 3.2

| Resuit = Conc. in Solution (g/L}) * 1000000 / Dg/L

{| Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Yl Relative % Uncertainty =I1U /IR * 100

3| Concentration In Solution (g/L) = IR * DF * PF

Analyst: DGG Date: 26-Mar-96
Signature of Chemist: 3 1 JS  Date A3, /36 |
SAMPLE.WB1 REV 1.2 —7  925009ML i

1929

I925009\0UT\UESEE61.WB1 03/26/96



WHC-SD-WM-DP-

WORKBOOK PAGE: DUP4

164, REV. |

Uramum 77 Phoshorescence' LA-925-009 (A-1} LIQUID/SOLID

OLUME OF SAMPLE (mL) s

IDILUTION FACTOR OF SAMPLE oRl

& |PREPARATION FACTOR OF SAMPLE PR

LIFETIME IN MICROSECONDS

J-ﬂ_ DIGEST FACTOR (gL

R2 VALUE

HIRANGE (HIGH OR LOW)

' 96002339 JINSTRUMENT UNCERTAINTY U .4

INSTRUMENT RESULT AR

1.71E-01

‘ FUS-ZR01 CONCENTRATION IN SOLUTION (giL) 1.30E-03
e i RESULT {paig) 5.99E+02
. 895T003650 IRELATIVE % UNCERTAINTY 3.2

Result = Conc. in Solution (g/L} * 1000000 / Dg/L

4 Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU /IR * 100

Concentration In Solution (g/L) = IR * DF * PF
Analyst: DGG Date: 26-Mar-96
\Signature of Chemist: JLS Date; 3/ Pl [ A

SAMPLE WB1 REV 1.2

925009ML

23090

1192500N0UT\JESG61.WB1 03/26/96



WHC-SD-WM-DP-164, REV. |
WORKBOOK PAGE: SPIKES
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SPIKE

(SS)
(DF)
(PF)

{DDF)

RANGE (HIGH OR LOW)
INSTRUMENT RESULT ' (IR) §: %3¢ ;
(ICONCENTRATION IN SOLUTION (g/.) {CONC) B.18E-03

I_- SPIKE VALUE (g/.) sv)| __sese02

' INITIAL VOLUME OF SPIKE (mL) {IV)
IORIGINAL SAMPLE VOLUME BEFORE PREP (mL} (OSV)
CONCENTRATION IN SOLUTION (g/L) FROM SAMPLE FOR (SR)§:

IR * DF * PF

Concentration =
QC Actual {ug/imL) = SV (g/L) * 1000
i QC Found (ug/mL) = (CONC - SR) * OSV/IV* 1000

% Recovery = QC FOUND / QC ACTUAL

QC ACTUAL = 5.69E+01 pg/mL
QC FOUND = 6.78E+01 png/mL
"% SPIKE RECOVERY = 119.2%
Analyst: DGG Date: 26-Mar-95

|signature of Chemist: %m As_ Date 3o (46
925009ML '

SPIKEWB1 REV 1.2

2001

1\92500MN0OUTWEGBSE1 WB1 03/26/96



WORKBOOK PAGE: SAME

WHC-SD-WM-DP-164, REV. |
Uramum b Phosphorescence° LA-925-009 (A-1) LIQUID/SOLID

SAMPLE

sy

OR|

(PF)

(Dg/L)

(IR} [

1.66E-01

CONCENTRATION IN SOLUTION (g/L)

1.49E-03

FUSZRO1
“Sawpse. . |RESULT (ugig)

6.70E+02

3.2

S85T003651 _[RELATIVE % UNCERTAINTY

{ Result= Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

| Relative % Uncertainty =1U /IR * 100

Concentration in Solution (g/L} =IR * DF * PF

lAnalyst:

DGG Date: 26-Mar-96

JLS _ Date DA, /A

Signature of Chemist: W

SAMPLE WB1 REV 1.2 925009ML

2002

£A92500M0OUMUEBEE1. WB 1 03/26/96



WHC-SD-WM-DP-164, REV. !
WORKBOOK PAGE: DUP7
ramumb Phosphorescence' LA-925-009 (A-1) LIQUID/SOLID

ss)f
[(2]3]
(PF) |l
(DgiL) |
)l soseos
{IR) ]I
1.65E-01
ACONCENTRATION IN SQLUTION (g/L) 1.60E-03
JRESULT (ug/g) 7.14E+02
RELATIVE % UNCERTAINTY 3.2
Result = Conc. in Solution (g/L) * 1000000 / Dg/L
! Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
| Relative % Uncertainty = I /IR * 100
Concentration in Solution (g/L) = 1R * DF * PF
Analyst, DGG Date; 26-Mar-96
Signature of Chemist: 3 >y JLS Date: 3 t&u (j(;
SAMPLE.WB1 REV 1.2 925009ML
2003

[\925009M0UTWEBEE1.WB1 03/26/96



worklistdata Version 0.0 05/16/95 WHC-SD-WM-DP-1 64, REV \ Page:

04/09/96 15:06

LABCORE Completed Worklist Report for Worklist# 6665

Analyst: crj Instrument: UO1 Book# 45 RS0,
Method:\_B-AYS-00O9 Rev/Mod _A-\
Worklist Comment: 1-10ml Sample Prep. For spike use: 0.1ml spk. new

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit

181D
1 BTD ‘
2 BLNE-PRER 0

1 3.16E+00 3. 150 h mt Srro:r

.1 1.20E+00 1.200 % Inlt rrer
CUUELaemR03T OO NG

1_ 36B+00 0.000 % Inst Error

0
2
T SANPLE . | 8987003653 0
3 BAMPLE  BOST003663 0
0
0
0
o

aDOP .. BasTOOIEEd ¢
4 pur 895T003663 @
S PK. . 4STOUILEI 0
6 SAMPLE _5951003561

1.17I+00 4.170 % In.ll: l:n.'ot

2.40E+04 0. e
U ETSEOD . 04000 % Tnak Bkor oo LGl
2.71E+4 12.130 RPD

& "r;lﬁ-«Z'r.'_-#_"mﬁ&ﬂ{Z-91-_.5:ZZ.‘.F‘"‘s"_l.-:éEEZ-‘?"-Z'#?"‘”"'{:'153°m5§5f3'3-' AL
eU-01 U-02 SOLID

-3
I
A
a-
Y - R
ﬂ
L.
e
e
- O - ]
LN
&
o)
§ Y
&
£
&
»n

Fmal page for WOI'kllSt# 6665

B T N L T e

G igyeggpp s

1000 7.008e00 1 12,300 % Resowery il

”-BW:'. it : ””1:9 AOR+DO - U ADDC% Thak Mepox

Analyst dignature Date Analyst Signature Date

Al
Wer S1 re 2l

60\“3—\'063(.9&3' worVY e \(urun.r\,‘SP:Uk-L)
kkJLQDU'bua\ 3ud ot Wk condrol liences

%W

Units shown for QC (BLK/BKG) may not reflect the actual units.

23C4



03/19/96 07:31 : WHC-SD-WM-DP-164 REV. ’ | Page: 1
ot LABCORE Data Entry Template for Wor lst# 6665

Analyst: Instrument: U01 O "~ Book# %‘%5‘3&’ L’RD bbb

Method: LA-925-009 “Rev/Mod ) —|
Worklist Comment: 1-10ml Sample Prep. For spike use: 0.1ml spk. new

5 Type Sample# R A Test Matrix Group# Project

1 STD @U-01 SCLID

2 BLNK-PREP @U-01 SOLID

3 SAMPLE S95T003663 0 Z @U-01 SOLID 95000180 BY104 ROTARY
Analytes Requested: U-02 . U-02E

4 DUP S395T003663 O 2 @U-01 SOLID

5 SPK S95T003663 0 Z @U-01 SOLID

6 SAMPLE S95T003664 0 Z2 @U-01 SOLID 95000180 BY104 ROTARY
Analytes Requested: U-02 , U-02E

7 DUP S95T003664 0 Z @U-01 SOLID

Final page for worklist # 6665

(;%g%msﬁ é’_’\S\&C\\d MWC«-—-——— %/f'z.
nalyst ture Date “Anélyst Sj
M 1/ /e

Data Entry Comments:

§ = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

<CCS



- Sample ID 48B5H6
Description STID
Ref. Ratio 1.056Z2
Lazer Pulses 500
Lifetime 2562 + .751 us
Rz .D856
Integrated 76545
Range: HIGH

Sample ID WLB665L
Description BLK

Ref. Ratio 1.017

Laser Pulses 500
Lifetime 224 + 1.518 us
Rz .898
Integrated 488Z
Range: *

Sample 1D WLEBES
Description ELK

Ref. Ratic .559

Laser Pulses 500 _
Lifetime 227 + .EBE us
Rz .98897

Integratsd 378563
Range: LOW

Sample ID S895T00368
Description GSAM
Eei. Ratio 1.046
Laser Pulses 500
Lifetime 194 + 2.108 us
Rz .5948

Integrated €3311S
Range: HIGH

Q)

Sample ID S585T003863
Lescription DUP

Ref. Ratio 1.033

Laser Pulses 500
Lifetime 18% + 1.838 us
Rz .8855
Integrated 603403
Range: HIGH

Date/Time 04,/05/56/13:32:28
Cal Y=8.55E4+07X-4.0BE+02
Intensity 4409 {(t= " 38 ue)
Conc 6.682E-05 + 2.09E-08 g/L

Dilution Factor 1 mL/mL

FINAL RESULT 6.82E-C5 + 2.08E-06 g/L

Date/Time 04,/05/96/13:38:47
Cal Y=B.5BE+Q7X-4_.0BE+0
Intensity 277 =
Conc ; + 3.0EE-07 g/L

ilution Factor 1 mL/mL

us)

FINAL REZSULT ©5.18E-05 «+ Z2.08E-07 2/L

Date/Time 04/05,/286,/13:3%2:258
Cal Y=6.04E+Q8X0
Intensity 23412 {t= 39 us)

Conc 4.75E-06 + 5.71E-08 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 4.7B5E-06 + 5.71E-08 g/L

Date/Time 04/05/86,13:41:20

Cal Y=8.55E+07X-4.08E+02

Intensity 48064 (t= 18% us}
Conc 1.36E-03 + 5.79E-05 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 1.36E-03 + 5.79E-05 g/L

Date/Time 04/05/86/13:43:02

Cal Y=B.55E+07X-4.08E+02

Intensity 47539 {(t= 182 us)
Conc 1.3B8E-03 + B5.687E-05 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 1.36E-0C3S + 5.87E-05 g/L

20C6




Sample ID S85T003663
Description SPK

Ref. Ratio 1.048S

Laser Pulses 500
Lifetime 1889 + 2.004 us
kEZ .9952

Integrated 635462
Range: HIGH

Sample ID 5857003684
Descripticon SAM

mef. Ratio 1.048

Laser Pulses 500
Lifetime 218 + 1.547 us
Rz .8978

Integrated 720895

Range: HIGH
Sample ID E8385T003884

Description DUP
Ref. Ratioc 1.04
Laser Pulses 500

Lifetime 35 + .47 us
RZ .9958

Integrated 173441
Range: HIGH

FINAL

Date/Time 04,/05/86/13:44:25
Cal Y=8.58E+07X~-4.08E+02Z2
Intensity 48815 {(t= 182
Conc 1.43E-03 + 8.03E-05 g/L
Dilution Factor 1 mL/mL

RESULT 1.43E-03 + 6.03E-05 g/L

Date/Time 04,/05/86/13:46:30
Cal Y=8B.55E+07X~-4.08E+02
Intensity 47737 (t= 312
Conc 2.3ZE-Q03 + B.70E-05 g/L
Dilution Factor 1 mL/mL

RESULT 2.32E-03 + B.70E-05 g/L

Date/Time 04/05/86/13:47:44
Cal Y=8.55E+07X-4.0BE+0Z
Intengsity 54605 (t= 38
Conc 2.51E-03 + 2.3B8E-04 g/L
Dilution Factor 1 mbL,/mL

2007

us)



WHC-8D-WM-Dr- 154, REV, |
WORKBOOK PAGE: STD1
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

& I : .
} STANDARD |
S ISTANDARD BOOK #
lVOLUME OF SAMPLE (mL) (SS)
= DILUTION FACTOR OF SAMPLE (DF)

@U-01 _ 'PREPARATION FACTOR OF SAMPLE {PF)
LIFETIME IN MICROSECONDS '

[RANGE (HIGH OR LOW)

960023 ~_JINSTRUMENT UNCERTAINTY (U}
i INSTRUMENT RESULT (IR) 62E05

DETECTION LEVEL ({pg/mL) 3.70E-05

- RESULT (pg/mL) 6.62E-02
%*E&%%@% OF STANDARD 6.39E-02
.. ]%RECOVERY 103.60

Gt |RELATIVE % UNCERTAINTY 3.2]

Result=DF *PF * IR * 1000
1 Detection Level = 3.70 E-08 * DF * PF " 1000
1| % Recovery = Result/ Value of Standard * 100

Relative % Uncertainty = U / IR * 100

Analyst: CRJ Date: 09-Apr-96
Signature of Chemist: %M JLS Date: & / {/9¢
STANDARD.WB1 REV 2.0 ( g25009ML

20C8

1\925000N0OUTVWIREE665.WB1 04/08/96 10:13:59



WORKBOOK PAGE: BLANK2 WHE-8D-WM-DP-164, REV. |
Uranium b Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

BLANK

IDILUTION FACTOR OF SAMPLE
lPREPARATION FACTOR OF SAMPLE

non:

“Ratch Nunibor. | IRANGE (HIGH OR LOW)

T

INSTRUMENT UNCERTAINTY
= INSTRUMENT RESULT
- ‘ 1.70E-01
‘Sumuio Do +
[ ma JcoNcENTRATION IN SOLUTION (giL) 4.75E-05
SRRl -|RESULT (pgig) 2.19E+01
RELATIVE % UNCERTAINTY 1.2
Result = Conc. in Solution (g/L) * 1000000 / Dg/L
| Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
4 Relative % Uncertainty = IU /IR * 100
Concentration in Solution (g/L) = IR * DF * PF
Analyst: CRJ Date; 09-Apr-96

Signature of Chemist: M JLS Date: S/I /q g‘
BLANK.WB1 REV 2.0 925009ML

2CCI

1\825009\0UTWJREEE5.WB1 04/09/96 10:15:36



WHC-SD-WM-DP-164, REV. |
WORKBOOK PAGE: SAM3

o

Uranium by Phosphorescence: LA-925-009 (A-1} LIQUID/SOLID

SAMPLE

SAMPLE

o
e

OLUME OF SAMPLE (mL)

8665 DILUTION FACTOR OF SAMPLE
L Yo PREPARATION FACTOR OF SAMPLE
U-01 DIGEST FACTOR
LIFETIME IN MICROSECONDS

SOLID R2 VALUE
R RANGE (HIGH OR LOW)
96002340 INSTRUMENT UNCERTAINTY

L Hel St INSTRUMENT RESULT (IR

1.70E-01

DETECTION LEVEL ug/g

CONCENTRATION IN SOLUTION (g/l.)

1.36E-02

. IRESULT (pglig)

6.26E+03

S95T003663 RELATIVE % UNCERTAINTY

4.3

SRR

Result = Conc, in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = U /IR * 100

Concentration in Solution (g/L)=IR * DF * PF

Analyst:

CRJ

Date: 08-Apr-96

JLS

Signature of Chemist: m
o
SAMPLEWB1 REV 2.0 925009ML

2019

1\826009\0UT\UREBSE5.WB1 04/09/96 10:17:05

Date: S/; IQ(L



WHC-SD-WM-DP-164, REV. |
WORKBCOOK PAGE: DUP4

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

DUP

VOLUME OF SAMPLE (mL)
6665 ___ [DILUTION FACTOR OF SAMPLE
itcode | |PREPARATION FACTOR OF SAMPLE
DIGEST FACTOR
i} LIFETIME IN MICROSECONDS
soLn IR2 VALUE
. BetohNgmber | |RANGE (HIGH OR LOW)

et o -’53\«-.«

96002340_

INSTRUMENT UNCERTAINTY
INSTRUMENT RESULT

\DETECTION LEVEL pg/g 1.66E-01
CONCENTRATION IN SOLUTION (g/L) 1.36E-02

\ _\Wﬁiﬁl RESULT (ug/g) 6.09E+03
IRELATIVE % UNCERTAINTY 4.2

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

3 Relative % Uncertainty =JU /IR * 100

Concentration in Solution {(g/L) = IR * DF * PF

Analyst: CRJ Date: 09-Apr-96

|Signature of Chemist: %‘F @ JLS Date: S/I {9 (%

SAMPLE WB1 REV 2.0 925009ML

2011

IN\92500N0OUTVURGE6ES. WB1 04/09/96 10:18:38



WORKBOOK PAGE: SPIKES

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

WHC-SD-WM-DP-164, REV. |

SPIKE

(SS)
(DF)
{PF)
(DDF)

IRANGE (HIGH OR LOW)
_JNSTRUMENT RESULT (R)
EICONCENTRATION IN SOLUTION (g/L) {CONC)
|SPIKE VALUE (g1t) (sv)
EHINITIAL VOLUME OF SPIKE (mL) [LY)
[ORIGINAL SAMPLE VOLUME BEFORE PREP (mL) {osv)
SEICONCENTRATION IN SOLN (g/L) FROM SAMPLE FORM {SR)

Concentration = iR * DF * PF
QC Actual (ug/mL) = SV (g/L) * 1000
QC Found (ug/mL) = (CONC - SR}* OSV 7 IV * 1000

| % Recovery = QC FOUND / QC ACTUAL

QC ACTUAL = §.69E+01 pg/imL
QC FOUND = T.00E+00 pg/iml
% SPIKE RECOVERY = 12.3%
|Analyst: . CRJ Date: 09-Apr-96

SPIKE.WB1t REV 2.0 f 925009ML

<012

1925009\ QUTWRE665.WB1 04/09/98

14:39:19

Signature of Chemist: 4 M )

JLS  Date: ﬁS“ {96




WHC-SD-WM-DP-164, REV, |
WORKBOOK PAGE: SAMS
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

fVOLUME OF SAMPLE (mL}
IDILUTION FACTOR OF SAMPLE
- IPREPARATION FACTOR OF SAMPLE
_ [DIGEST FACTOR
“JLIFETIME IN MICROSECONDS

HRANGE (HIGH OR LOW)

INSTRUMENT UNCERTAINTY
“IINSTRUMENT RESULT ‘ ‘
3.82E01
. 2.32£-02
S{RESULT (ug/g) 2.40E+04
_|RELATIVE % UNCERTAINTY 3.8
Result = Conc. in Solution (g/L) * 1000000 / Dg/l-
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty=IU /IR * 100
Concentration in Solution {g/L)=IR * DF * PF
Analyst: CRJ Date: 09-Apr-96

SAMPLE.WB1 REV 2.0

Signature of Chemist: CZSZM JLS Date: 5/ [ / q ¢

2013

1\925009\0UTWURG665.WB'1 04/09/96 10:24:35



WORKBOOK PAGE: DUP7
Uranium by Phosp

WHC-SD-WM-DP-164, REV, |

horescence: LA-925-009 (A-1) LIQUID/SOLID

OLUME OF SAMPLE (mL)

DILUTION FACTOR OF SAMPLE

PREPARATION FACTOR OF SAMPLE

3.99€-01]

SAMPLE. WB1 REV 2.0

I\92500N0UTWREEE5.WB1

2.51E-02
2.7T1E+04
9.4
| Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = IlU /IR * 100
| Concentration in Solution (g/L) = IR * DF * PF
Analyst: - CRJ Date; Q9-Apr-96
Signature of Chemist; M JLS Date: S /1 / ‘l‘J(_,

25009ML

2014

04/09/96 10:23:00




worklistrad Version 0.0 04/18/96 Page:

04/26/96 08:29 WHC-SD-WM-DP-164, REV. |
LABCORE Completed RadChem Report for Worklist#: 7590

Analyst: dgg Instrument: U0l Book# AS QS

Method: LA-A3S-00% Rev/iMod _ p- )
Worklist Comment: 0.1 - 10 mL sample prep / 0.1 mL spike / rerun 2 / jls

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit

1§10

187D

2 BLNK-PREP:
2 BLNK-PREP

] X Inst Error

3 SANPLE | SISTODSEH 0.2 Dt
3 SAMPLE $95T003811 : X ) ~ X Inst Error

AU SOSTODIEVI 0z AU U021 SOLID . 9.9e2 O3es ES60ReD

4 Dup $95T003811 SOL 1D 1 1.3 - 1.300 X Inst Error
5.8PK - TS95T003811 02 @ - SOLTD- %90 . 118 118.000: % Recovery

Final page fbr worklist# 7590

Analyst Signature Date Analyst Signature Date

Aho
viewer Signature ate

Units shown for QC (BLK/BKG) may not reflect the actual units.

2315



04/11/96 10:57 WHC-SD-WM-DP-164, REV./ Page:
4041 1, ABCORE Data Entry Template for Worklist# 7590
Analyst: (ﬂj’é Instrument: UQ1 | Book# ¥5B56C

Method: LA-925-009 Rev/Mod ﬂ —|

Worklist Comment: 0.1 - 10 mL sample prep / 0.1 mL spike / rerun 2 / jls

1

- 2

S Type Samplef# R A Test Matrix Group# Project
STD eu-01 SOLID
BLNK-FPREP @u-01 SOLID
3 SAMPLE $95T003811 0 Z @Uu-01 SOLID 95000200 BY104 ROTARY
Analytes Requested: U-02 s U=-02E
DUP §95T003811 0 Z @U-01 SOLID
SPK §95T003811 0 Z @U-01 SOLID

Xglyst élg%ure gate

Final page for worklist # 7590

Data Entry Comments:

AJaufat
alyst dignature ate

S = Worllist Slor Number, R = Replicate Number, A = Aliquor Code.

2016



Uranium Data Collection Sheet
WHC-SD-WM-DP-164, REV. |

Worklist Number:__ 1590 Date/Time:__¢£—~22-% , / o470
Spike Book Number:_ 228 55 Spike Volume:____ - /00 .t
Sample| Sample Digest Preparation| Sample Dilution Comments

Type | Number Factor Factor Size Factor '

Y, -
STD /0~/ /
o/00 - /0 /

BLNK /00 / D
SAM _|sasTariy | 2.349¢ .10¢ {0 / _

DL |sagiBR | 3.330% | /W -/0 / —_—
SO E | SagT 381 /00 —10 / ——

2517




WHC-SD-WM-DP-164, REV. |
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

STANDARD

STANDARD STANDARD BOOK #

OLUME OF SAMPLE (mL) (SS)
DILUTION FACTOR OF SAMPLE (DF)
PREPARATION FACTOR OF SAMPLE (PF)
LIFETIME IN MICROSECONDS

R2 VALUE

RANGE (HIGH OR LOW)

INSTRUMENT UNCERTAINTY (IU)
INSTRUMENT RESULT (IR) 2HE05
DETECTION LEVEL (ug/mL) 3.70E-05

RESULT (ug/mL) 6.21E-02

ALUE OF STANDARD 6.39E-02
%RECOVERY 97.18
RELATIVE % UNCERTAINTY 3.3

| Result = DF *PF *{R* 1000

: Detection Level = 3.70 E-08 * DF * PF * 1000

| % Recovery = Result / Value of Standard * 100

Analyst: DGG Date: 26-Apr1‘-§r- ﬁﬁﬂ*’

Signature of Chemist: %m;; JLS Date: 4[24, [aS

REV 1.0 925009 _C PAGE 1 OF 12
2048

PA\QPROWETHODS\925008_C WB1 04/26/96 07:51:06



WHC-SD-WM-DP-164, REV. |

Uranium by Phosphorescence: LA-925-009 (A-1)

LIQUID/SOLID

BLANK |

OLUME OF SAMPLE (mL)

(SS)

DILUTION FACTOR OF SAMPLE

(OF)

PREPARATION FACTOR OF SAMPLE

Rl

(Dg/L)

JLIFETIME IN MICROSECONDS

R2 VALUE

RANGE (HIGH OR LOW)

INSTRUMENT UNCERTAINTY

(u

(IR)

JINSTRUMENT RESULT

{DETECTION LEVEL ug/g

CONCENTRATION IN SOLUTION (g/L) 0.00E+00
IRESULT (ug/g) 0.00E+00
MA

IRELATIVE % UNCERTAINTY

| Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Resoiy = < 1. LS H/*&.

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

.TH ?
Date: 26-Apr-§5 *1*®

*

Analyst: DGG

Signature of Chemist: %&Jﬁ_@ JLS Date: A [2¢ [at

REV 1.0 925009_C PAGE 2 OF 12
2019

PAQPROWETHODS\925009_C.WB1 04/26/96 07:54:10



WHC-SD-WM-DP-164, REV. |

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SAMPLE

OLUME OF SAMPLE (mL) (SS

DILUTION FACTOR OF SAMPLE {DF

PREPARATION FACTOR OF SAMPLE (PF)

DIGEST FACTOR (Dg/L)

LIFETIME IN MICROSECONDS

R2 VALUE

RANGE (HIGH OR LOW)

INSTRUMENT UNCERTAINTY ol
INSTRUMENT RESULT iRl

DETECTION LEVEL ug/g

1.65E+00

ONCENTRATION IN SOLUTION (g/L)

2.22E-03

RESULT (pg/g)

9.90E+02

RELATIVE % UNCERTAINTY

1.5

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

| Relative % Uncertainty = U /IR * 100

T
Analyst: DGG Date: 26-Apr-85 Pt
Signature of Chemist: M N JLS Date: 4/ e (AL
REV 1.0 U 825009_C PAGE 3 OF 12
PAVFAL

PAQPROWMETHODS\925009_C . WB" 04/26/96 07:53:15




WHC-SD-WM-DP-164, REV, |
Uranium b Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

DUPLICATE

DUPLICATE  {VOLUME OF SAMPLE (mL) (SS)
DILUTION FACTOR OF SAMPLE (DF)
PREPARATION FACTOR OF SAMPLE (PF)

BDIGEST FACTOR {Dg/L)
LIFETIME IN MICROSECONDS l

NSTRUMENT UNCERTAINTY (iwv)
NSTRUMENT RESULT A (IR) E-Db.
DETECTION LEVEL ug/g 1.66E+00

CONCENTRATION IN SOLUTION (g/L) 2.29E-03
RESULT (ua/g) 1.03E+03
RELATIVE % UNCERTAINTY 1.3

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncenrtainty = 1U /IR * 100

Concentration in Solution (g/L) = IR * DF * PF

i|

Analyst: DGG Date: 26-Apr-?9k§- %«“

Signature of Chemist: M . JLS Date: 4 [u_, {ay, |

REV 1.0 925009_C PAGE 4 OF 12
2021

PAQPROWETHODS\925009_C . WBH1 04/26/96 07:55:10



WHC-SD-WM-DP-164, REV. |
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SPIKE

ISPIKE BOOK #
BVOLUME OF SAMPLE + SPIKE (mL) (SS)
ILUTION FACTOR OF SAMPLE + SPIKE (DF)
HPREPARATION FACTOR OF SAMPLE + SPIKE (PF)
{IDIGEST FACTOR OF SAMPLE (DDF) §
AlLIFETIME IN MICROSECONDS

VALUE

HIRANGE (HIGH OR LOW)

HINSTRUMENT RESULT (IR)
SICONCENTRATION IN SOLUTION {g/L) {CONC) 6.94E-02
PIKE VALUE (g/L) (SV) 5.69E-02
NITIAL VOLUME OF SPIKE (mL} (V)
RIGINAL SAMPLE VOLUME BEFORE PREP (ml ) (OSV)
ONCENTRATION IN SOLUTION {g/L} FROM SAMPLE FO (SR)

Concentration = IR * DF * PF

QC Actual {ug/ml) = SV (g/L) * 1000

QC Found (pg/mL} = (CONC - SR) * OSV/ IV * 1000

% Recovery = QC FOUND / QC ACTUAL

QC ACTUAL = 569E+01  pg/mi
QC FOUND = 6.72E+01 pg/ml
% SPIKE RECOVERY = 118.1%
Analyst: DGG Date: 26-Aprgg M
Signature of Chemist M JLS Date: 4 [>L (4%
REV 1.0 925009_C PAGE 5 OF 12
2022

P:\QPROWMETHODS\925009_C.WB1 04/26/96 07:56:36



WHGC-SD-WM-DP-164, REV.
URANIUM ANALYSIS

.| Sasple 10 72858 DaterTine G4/22/%/07:47:52
L. pescription LS STL, . Cal VeG.07EXOTNH425.433
‘Ref: Ratin .942 = .  Intensity 3788 - {t= 37 us)

¥ ] LaseP Pulses 5007 Tl B.2IE705 ¥ Z.04E-08 ug/L
i Lifetiga 296 + 2.013 us - Dilution Factor 1 al/eb :
i k2 995 dEL - .
‘ ji Tateqrated 70437 ' FINAU RESULT 4.21E-05 + 2.04E-06 wefe- j/L .
Range: BIER IS -
i‘iarrple 10 FREP-ELK Date/Tize O04/22/%6/0B:05:14
Bescription BY-1{4 £al v=4,37E+{9%+4,BBE-G4
Ref, Ratio 1.009 Intensity -5J35 (t= 3% us}
iLaser Fulses 300 fonc + ug/b

Bilution Facter 1 al/el

"
.".E -La-xa.L’

(L35 154,

! o

Diiutian

ST Z.I9E-0F ¢+ 3LEE0T s §/2

A




worklistrad Version 0.0 04/18/96 Page:
05101196 09:09 WHC-SD-WM-DP-164, REV. |

LABCORE Completed RadChem Report for Worklist#: 7591

Analyst: cjo Instrument: UO1 : Book# ASBS,
Method: |’ -O35-008 Rev/Mod __ P ~{

Worklist Comment: 0.1 - 10 mL sample prep / 0.1 mL spike / rerun / jls

Seq Type Sample/ R A Test Matrix  Actual Found DL or Yield Unit
1 STD 0 au-01 U-02€ SOLID 1 3.15_5_+OD 3.140 % Inst Error o
2 BLNK-PREP 0 @-DY U020 SOLID G CS.GBERY o SA.800Lbgrg
2 BLNK-PREP 0  a&-01 U-02€  SOLID 1 1.63E+00 . 1.630 X Inst Error
3 SAMPLE - -S9STOD3863 0.7 WU-01 . U02 © SOLID. WA U 2.5TEHOL 0.0e-002. . .ug/g.
3 SAMPLE $95T003663 0 2 au-01 U-02€ SOLID N/A '_ 3.10E+00 0.0e+000 _ _%_lnst Error
4 pup S95T003663 0.2 aw-01 | u-02 SOUID. © 2.57E¥4 0 2.35Es4 B.943-RPD: - B
4 DUP S95T003663 0 2 au-01 U-02E SOL1D 1 3 _11E+00 3.110 % Inst Error
5. SPK SYSTO03663 0 2 au-01  U-02 SOL1D 5,69E+01  5.32E+D1 93.497 % Recovery =~
Final page for worklist# 7591
Analyst Signature Date Analyst Signature Date
: Sl
viewer Signature Date

Units shown for QC (BLK/BKG) may nor reflect the actual units.
2024



04/11/96 10:58 ' WHC-SD-WM-DP-1 64, REV. | Page:
4041 LABCORE Data Entry Template for Worklist# 7591

Analyst: AN/ 7 mstrument: U1 Book# J5A5L
Method: LA-925-009 Rev/Mod &-Z
Worklist Comment: 0.1 - 10 mL sample prep / 0.1 mL spike / rerun / jls

S Type Sample# R A Test Matrix Group# Project
1 STD @u-01 SOLID
2 BLNK-PREP ) au-01 SOLID
3 SAMPLE S95T003663 0 Z @U-01 SOLID 95000180 BY104 ROTARY
Analytes Requested: U-02 , U-02E
* 4 DUP 8957003663 0 £ @U-01 SOLID
5 SPX S95T003663 0 Z @U-01 SOLID

Final page for worklist # 7591
A Thowas 1259 u Y30

Analyst Signature Date yst dignature ate

CY. Cpicen 511/%

Data Entry Comments:

§ = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.



WHC-SD-WM-DP-164, REV. |
URANIUM ANALYSIS

Sample ID 45B56

Description STD Dates/Time 0Q4/25/94/03:20:40

Ref. Ratio 1.013 Cal Y=B.S0E+07X-1.01E+03

Laser Pulses 500 Intensity 4103 (t= 39 us )
Lifetime 230 + .742 us Conc 7.24E-035 + 2,.27E-0& g/L

R2 .29%¢& Dilution Factor 1 mL/mL

Integrated 68534
Range: HIGH FINAL RESULT 7.24E-05 + 2.27E-06 g/L

(:\l—lm‘_l =

H o .

Cescription EBLNE-PREP IDste/Tise O&/Z5/96707:78:18

Fef. Ratio 1.017 Cal Y=3.51E+092XQ

Laser Pulszes 300 Intensity 4834 {t= 3% Us)
Lifetime 214 + 1.31% us Conc 1.19E-G& + 1.54E-08 g/L

RZ .5%978 . Dilution Factor 1 mb/mb

Integrated BUT74
FlI

Range: LOW WAL RESULT  1.1%E-06 + 1.94E-G2 gr/L

Eample ID STITCOZLEE e T

ipticn  EAM Date/Time u&/BB(G?,:ﬁ.u‘.k,
223?r$§€12’1.024 Cal Y=B.S0E+QO7X- A.UI:TEU o o
Laser Pulses 500 Intersity Z7Z70 1(t(5 3 . =
Lifetime 221 + .428 us CONC 5,58E-04 + 1.73E-05 g/
RZ .9999 Dilution Factor 1 mL/mL

Integrated S5%9410R —— E )
Rangg- HIGH FINAL RESULT 5.93BE-G4 + 1. 73E-GS g/L

Sample ID S95T0O034643

Description DUP Date/Time O4/25/96/03:37:21
Ref. Ratioc 1.001 Cal Y=8.350E+07X~1.01E+03

Laser Pulses 500 Intensity 35349 (t= 3% us)
Lifetime 241 + .691 us Cone 5.24E-04 + 1.63E-05 g/L

Rz .9997 Dilution Factor 1 mL/mL

Integrated &0B&&65

Range: HIGH FinAL RESULT S5.24E-04 + 1.63E-05 g/L

Sample ID S95T003&63

Descript@on 5PK Dates/Time 04/25/946/03:4C:48
Ref. Ratio 1.019 Cal Y=B.S0E+07X—-1.01E+03
Léser Pulses 500 Intensity S1206 (t= 130 us}

Lifetime 244 + .584 us Conc 1.09E-03 + Z.41E-05 g/L

?2 -99?7 Dilution Factor 1 mL/mL
integrated 893712 '

Range: HIGH cInAL RESULT 1.09E-0F + 3.41E-05 g/L

N
]
¥
(vp]




WHC-SD-WM-DP-164, REV. !

WORKBOOK PAGE: STD1

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

%ﬁ&i R |

! STANDARD

STANDARD BOOK # 45856

IVOLUME OF SAMPLE (mL) ' (ss)f - 100

DILUTION FACTOR OF SAMPLE (R} 100

| PREPARATION FACTOR OF SAMPLE PR 100
e L IFETIME IN MICROSECONDS :

! LIQUID [R2 VALUE

g RANGE (HIGH OR LOW)

96003395 |INSTRUMENT UNCERTAINTY (U - 227606

= INSTRUMENT RESULT (R}l ' 7.24E-05:
[DETECTION LEVEL (ug/mL) 3.70E-05

IRESULT (pg/mL) 7.24E-02
ALUE OF STANDARD 6.39E-02
%RECOVERY 113.30
RELATIVE % UNCERTAINTY 3.1

|| Result=DF * PF* IR * 1000
Detection Level = 3.70 E-08 * DF * PF * 1000
. || % Recovery = Result / Value of Standard * 100

|| Relative % Uncertainty =IU /IR * 100

Analyst: ‘ KNT  Date:  30-Apr-96

JLS Date: & /(i 19¢

Signature of Chemist:
STANDARD.WB1 REV 2.0

2027

IN925009N0OUTWIR7591.WB1 04/30/96 12:08:53



WHC-SD-WM-DP-164, REV. |
WORKBOOK PAGE: BLANK2
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

OLUME OF SAMPLE (mL} (ss)li
IDILUTION FACTOR OF SAMPLE (oR) |
PREPARATION FACTOR OF SAMPLE (PE)|i
|picesT FacTOR g
LIFETIME IN MICROSECONDS L 21400
R2 VALUE 09978
RANGE (HIGH OR LOW) Crow

(INSTRUMENT UNCERTAINTY oull: . 1.9aE.08
“/INSTRUMENT RESULT (RUL . 149E-08

- DETECTION LEVEL pglg 1.70E+00

] CONCENTRATION IN SOLUTION (giL) 1.19E-04
{RESULT (ugrg) 5.48E+01
- {RELATIVE % UNCERTAINTY 16

| Result = Conc. in Solution (g/L) * 1000000 / Dg/l
Detection Level = 3.70 E-08 * DF * PF * 1600000/ DF
Relative % Uncertainty =1U /IR * 100

| Concentration in Solution (g/L) = IR * DF * PF

Analyst: KNT Date: 30-Apr-96
Signature of Chemist: w as _ pate S[{9¢
BLANK WB1 REV 2.0 v 925009ML

2023

\G2500NCUTWIRY7S591.WB1 04/30/96 12:09:52



WHC-SD-WM-DP-164, REV. {

B
‘ SAMPLE

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SAMPLE

VOLUME OF SAMPLE {mL) (SS) .

IDILUTION FACTOR OF SAMPLE (DF) B

PREPARATION FACTOR OF SAMPLE PRI

IDIGEST FACTOR iDgIL)|

4RANGE (HIGH OR LOW)

INSTRUMENT UNCERTAINTY (wi

INSTRUMENT RESULT RN .
IDETECTION LEVEL pgig 1.70E+00
CONCENTRATION IN SOLUTION (giL) 5.58E-02
JRESULT (pg/g) 2.57E+04
S5985T003663 RELATIVE % UNCERTAINTY 3.1
Result = Conc. in Solution {g/l.} * 1000000 / Dg/L
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = IU / IR * 100
Concentration in Selution (g/L} = IR * DF * PF
Analyst: KNT Date: 30-Apr-96
Js  pate S{(/9¢

ggnature of Chemist:
SAMPLE.WB1 REV 2.0 925006ML

2029

INS2500NCUTWIR7591.WBA1 04/30/96 12:10:51




WHC-SD-WM-DP-164, REV. |
WORKBOOK PAGE: DUP4
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

DUP
OLUME OF SAMPLE (mL)
7591 DILUTION FACTOR OF SAMPLE
PREPARATION FACTOR OF SAMPLE
u-01 DIGEST FACTOR
= |LIFETIME IN MICROSECONDS
SOLID R2 VALUE . pege7
RANGE (HIGH OR LOW) CUHIGH
96003395 INSTRUMENT UNCERTAINTY Ul 1.63E05
- INSTRUMENT RESULT Ry 524E.08
1 DETECTION LEVEL pgfg 1,66E+00
o
FUS-ZR01 CONCENTRATION IN SOLUTION (g/L) 5.24E-02
= RESULT (pglg) 2.35E+04
S95T003663 RELATIVE % UNCERTAINTY 3.1

Result = Conc. in Solution (g/L) * 1000000 / Dg/L.

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

i ‘{'.W'.

Relative % Uncertainty =1U /IR * 100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: KNT Date; 30-Apr-96

w

Signature of Chemist: : JL Date: 5/ ¢f 9
SAMPLE.WB1 REV 2.0 925009ML

\825008\0UT\UR7591. WB1 04/30/96 12:11:50



WHC-SD-WM-DP-164, REV, |

WORKBOOK PAGE: SPIKES
Uranium by Phosphorescence: LA-925.009 (A-1) LIQUID/S

OLID

JSPIKE BOOK #

'OLUME OF SAMPLE + SPIKE (mL) ss)f .
DILUTION FACTOR OF SAMPLE + SPIKE (3]
PREPARATION FACTOR OF SAMPLE + SPIKE ) &

(ODF)|

FETIME iN MICROSECCNDS

VALUE '
GE (HIGH OR LOW)
ANSTRUMENT RESULT o

| ONCENTRATION IN SOLUTION (g/L)

{CONC)

BSPIKE VALUE {(g/L}

ITIAL VOLUME OF SPIKE (mL)

RIGINAL SAMPLE VOLUME BEFORE PREP {mL)

ONCENTRATION /N SOLN (¢/L) FROM SAMPLE FORM

| Concentration=IR*DF* PF
| QC Actual (ug/mL} = SV (g/L) * 1000
QC Found {(pg/mlL) = (CONGC - SR) * OSV / IV * 1000

| % Recovery = QC FOUND / QC ACTUAL

QC ACTUAL = 5.69E+01 pg/mL
QC FOUND = 5.32E+01 pgimb
% SPIKE RECOVERY - 93.5%
Analyst: KNT Date: A0-Apr-96
Signature of Chemist: as  pae %/ [Cb
SPIKE.WB1 REV 2.0 925009ML
2031

1\925009\OUT\WUR7591. WB1 04/30/96 12:13:19




worklistrad Version 0.0 04/18/96

DS01196 1012 WHC-SD-WM-DP-164, REV. |
LABCORE Completed RadChem Report for Worklist#: 7592

Page:

Analyst: cjo Instrument: U01 Book# 4585,
Method: LA-35-00A Rev/Mod _ A-1

Worklist Comment: 0.1 - 10 mL sample prep / 0.1 mL spike / rerun / jls

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit

TISIR i g K02 SOLID: UGNEMOE L T23Ek02 . UATEAME ¥ Recovery

i Tl C3.MMEs00 ” .3. 110 % lnst Error _
2 -BERK-PRER: - .71

2 BLNK-PREP . 06

3 SAMPLE - BOSTDOI6LY QL. CUAOTES03 18BI0Rs002  lugg
3 SAMPLE S95TO0364% 02 &U-0 ‘ . ~ 1.30E+00 0.0e+000 X Inst Error

4DUP | SYSTO0364Y D'E AleB1 02 L SOLED 10N iBiReR AS.E9T RED

4 DUP S95T003649 0 2 8U-01  U-02E  SOLID 1 1.40E+00 1.400 % Inst Error
S.SPK . S9STO03649° 02 @0t U027 50LID . 5.E9EHDT 5. SUEDT 99 200 % Recovery

Final page for Workllst# 7592

U UEADERY T 000 ugre _
2.06E+00 2. 060 X Inst Error

Analyst Signature Date Analyst Signature Date

W’ Sl\ag,
lewer Signature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.

2032



worklistrad Version 0.0 04/18/96 WHC-SD-WM-DP-1 64, REV. , Page:

- 05/01/96 09:01

LABCORE Completed RadChem Report for Worklist#: 7592

Analyst: cjo Instrument: UQI Book#
Method: Rev/Mod

Worklist Comment: 0.1 - 10 mL sample prep / 0.1 mL spike / rerun / jls

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1 sTo. 0 BUs0)  U-02 - SOLID ¢ 6.39E-02  7i23E-02. 1130946 % Recavery:
1 STD 0 au-o01 U-D2E SOLID 1 3.11E+00 3 3o % Inst Error
2 BLNK-PREP SO RUS0T LUE02  USOLID. - o T SR T 1000 g
2 BLNK-PREP 0 &u-01  U-028  soLID v 2.08ke00 . 2.060 X Inst |
3 SAMPLE  S95T003849 07 @U-01 U-02 . SOUID " _ NZA - .. CUYSBTES03 L 15BL0e-002: iudfgi o
3 SAMPLE  S95T003649 0 Z @u-01  U-026  SOLID N/A 3.55E+00 0.0e+000 X% Inst Error o
4 pUP $95T003649 0 2 a&-01  Uu-02  'SOLID 137643 B.63E+2 45,410 RPD - i st
4 DUP $95T003649 0 Z au-01  U-02E  SOLID 1 1.40E+00 1.400 % Inst Error
5 SPK S95TO03649 0 2 @U-01  U=02  SOLID  5.69E+01  5.56E+01 97.715 % Recovery .
Final page for worklist# 7592
Analyst Signature Date _ Analyst Signature Date

a0k

Rexdfewer Signatiire Date

SMNM-L_\ ArBOM 0nd  Counk &rvor gad Spikaws
Unongges  Tanough  edok donenons
on S(ilaL (@, \0:00 Am.

Units shown for QC (BLK/BKG) may not reflect the actual units.

2033



WHC-SD-WM-DP-164, REV. |
LABCORE Data Entry Template for Worklist# 7592

Analyst: ZS N7~ Instrument: UO01 Book# Y585 L

Method: LA-925-009 Rev/Mod 4‘—[

04/11/96 10:59
A-0004-1

Page: 1

Worklist Comment: 0.1 - 10 mL sample prep / 0.1 mL spike / rerun / jls

S Type Sample# R A Test Matrix - Group# Project

1 STD @u-01 SOLID

2 BLNK-PREP au-01 SOLID

3 SAMPLE §95T003649 0 Z @U-01 SOLID 95000180 BY104 ROTARY
Analytes Requested: U-02 , U-02E

4 DUP 595T003649 70 Z @u-01 SOLID

5 SPK S95T003649 0 Z @QU-01 SOLID

Final page for worklist # 7592

K’@S%w Y-25-9¢ é;j_ﬂf‘% 2 L E?{, ‘1‘&5}-?6
nalyst Signature Date nalyst Signature ate
Y. G 512

Data Entry Comments:

§ = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2034



WHC-SD-WM-DP-164, REV. |
URANIUM ANALYSIS

Sample ID 45856 e

Description STD {Date/Time 04/25/96/02:18:06

Ref. Ratio .997 |Cal Y=B8.S0E+07X-1.01E+03

Laser Pulses 500 ]Inten%ity 4157 (t= 39

Lifetime 221 + .46&1 W rone 7.23E-03 + 2.25E-06 g/L
| R2 .9998 | Dilution Factor 1 mL/mL

Integrated 65404
Range: HIGH FINAL RESULT 7.23E-05 + 2.23E-06 g/L

Sample ID §93T00364%

Description DUP Date/Time O04/25/96/03:15:08

Ref. Ratio 1.027 Cal Y=5.51E+09X0
Laser Pulses 500

: ) - M Intensity 734B = I9
Lifetime 224 + 1.244 US rconc 1,78E-06 + 2.436-08 g/L
Rz .9%87 Dilution Factor 1 mbL/mlL
Integrated 124898
Range: LOW FIWAL RESULT  1.73E-06 + Z.45E-0B g/L
Sample ID S95TO0Z64Y
Description SPK Date/Time 04/25/96/03:17:22
Ref. Ratio 1.006 Cal Y=B.SGE+07%-1.01E+03
Laser Pulses 500 . Intensity 38924 (t= 9
Lifetime 201 = 549 US . conc 5.882-04 + 1.B4E-05 g/L

Rz .29%7
Integrated 569073

Range: HIGH FINAL RESULT S.8BE-04 + 1.84E-0S grLi

Dilution Factor 1 mbL/mL

e -1

us)

s )




WHC-8D-WM-DP-164, REV. |
WORKBOOK PAGE: STD1
Uranium by Phosphorescence LA-925-009 (A-1) LIQUID/SOLID

STANDARD
L 45356 :
(ss)f - j_? -11_..00“
(OFM - 1.00
(PF)R: 1,00
I 96003396 INSTRUMENT UNCERTAINTY anlf 252.25;3@_5?
. ~':"'_"‘“’?§‘ INSTRUMENT RESULT (R} - T.23E05
3.70E-05
E RESULT {ug/mL) , 7.23E-02
= 4VALUE OF STANDARD 6.39E-02
. {%RECOVERY 113.15
Eade - RELATIVE % UNCERTAINTY 3.1
Result = DF * PF * IR * 1000
Detection Level = 3,70 E-08 * DF * PF * 1000
% Recovery = Result / Value of Standard * 100
Relative % Uncertainty = [U /IR * 100
BY104 ROTARY
Analyst. KNT Date: 30-Apr-96

Signature of Chemist C?é%f&@ s pate S/
STANDARD WB1 REV 2.0 925009ML

2036

IN92500\0CUTWURT7592.WB1 - 04/30/96 11:33:45



WHC-SD-WM-DP-164, REV. |

WORKBOQOK PAGE: BLANKZ2
Uranium by Phos

s

phorescence: LA-925-009 (A-1) LIQUID/SOLID

! BLNK-PREP

OLUME OF SAMPLE (mL} ss)f

REPARATION FACTOR OF SAMPLE (PF)

IDILUTION FACTOR OF SAMPLE of]

IDIGEST FACTOR (DgiL)

* RANGE (HIGH OR LOW)

ow

! 96003396 |INSTRUMENT UNCERTAINTY u)|- - 295€08
T  INSTRUMENT RESULT (R) . 1.43E:06
| o |DETECTION LEVEL ygig 1.68E+00
._{. £0 &@ o §‘>
'3 N/A __JCONCENTRATION IN SOLUTION (giL) 1.43E-04
’ IRESULT (pgig) 6.10E+01
- IRELATIVE % UNCERTAINTY 2.1
Result = Conc. in Solution {g/L) * 1000000 / Dg/L
| Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = IU / IR * 100
Concentration in Solution {g/L} = IR * DF * PF
Analyst: KNT Date: 30-Apr-96
Isignature of Chemist: JLS Date: (a6

BLANK.WB1 REV 2.0

I92500N0OUT\UR7592. WB1 04/30/96 11:34:21




WORKBOOK PAGE: SAM3 WHC"SD'WM‘DP"'M’ VREV-}
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SAMPLE

lVOLUME OF SAMPLE (mL)

RANGE {HIGH OR LOW])
INSTRUMENT UNCERTAINTY

-— DETECTION LEVEL pglg 1.58E+00
‘ o b

; FUS-ZR01 CONCENTRATION IN SOLUTION (g/L} 2.3TE-03

RESULT (ug/g) 1.01E+03
RELATIVE % UNCERTAINTY 1.3

- Result = Conc. in Solution (g/L) * 1000000 / Dg/L
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty ={U /IR * 100

Concentration in Solution {g/L) = IR * DF * PF

30-Apr-96

Signature of Chemist:

Analyst: S KNT Date:

JLS Date: 5’[{[%;_1

~925009ML

SAMPLE.WB1 REV 2.0

2038

1NG2500\OUT\URT7592. WB1 05/01/96 09:49:36



WORKBOOK FAGE: DUP4

© WHC-SD-WM-DP-164, REV. /

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

OLUME OF SAMPLE {mL) (SS)f .

[[DILUTION FACTOR OF SAMPLE (DF) '

IPREPARATION FACTOR OF SAMPLE {PF)

iDIGEST FACTOR (DgIL[|

IFETIME IN MICROSECONDS

R2 VALUE

“IRANGE (HIGH OR LOW)

= HRESULT (pg/g) 8.63E+02
RELATIVE % UNCERTAINTY 1.4
] .

INSTRUMENT UNCERTAINTY U

HINSTRUMENT RESULT arR)|© 1.78E:08

IDETECTION LEVEL pglg ‘ 1.82E+01

CONCENTRATION IN SOLUTION (g/L) 1.63E-03

 Relative % Uncertainty = 1U /IR * 100

 Concentration in Solution (g/L) = IR * DF * PF

Analyst: | KNT .. Date: 30-Apr-96
Signature of Chemist: AR op8s D> as_ pate SJ[A6
SAMPLE.WB1 REV 2.0 s 925009ML

2039

IN92500NOUT\UR7592. WB1

04/30/96 11:36:00




WHC-SD-WM-DP-164, REV. /

WORKBOOK PAGE: SPIKES
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

e

GE {HIGH OR LOW)

STRUMENT RESULT

ONCENTRATION IN SOLUTION (g}
P }

VOLUME OF SPIKE (mlL)

SAMPLE VOLUME BEFORE PREP (mlL})

BICONCENTRATION IN SOLN (gn.) FROM SAMPLE FORM

4 Concentration = IR * DF * PF
QC Actual (ug/mbL) = SV (g/L) * 1000
QC Found (ug/mL) = (CONC - SR)* OSV / IV " 1000

% Recovery = QC FOUND / QC ACTUAL

QC ACTUAL 5.69E+01 pg/mL
Qc FOUND 5.64E+01 pg/mL
% SPIKE RECOVERY 99.2%
Analyst: KNT Date: 30-Apr-86
ignature of Chemist: %éam@ as  oae  Sii/d6
25009ML

SPIKE.WB1 REV 2.0

2040

119250000 UTWR7592 WB1 05/01/96 10:06:33



worklistrad Version 0.0 04/18/96

05/01/96 09:31

WHC-SD-WM-DP-164, REV. |
LABCORE Completed RadChem Report for Worklist#: 7681

Page: 1

Analyst: ¢cjo

_Instrument: Uot

Method: L$-935-008 Rev/Mod __ p -\

Worklist Comment: 0.1 - 10 mL sample prep / 0.1 mL spike / rerun / jls

Book# 45 pSe,

Matrix Actual

Found DL or Yield Unit

6.39E-02  T.24E-02 113.302 % Recovery 0l
1 3.126+00 3.120 % Inst Error
1 46BEHT. 46,800 uglg. . e
T 3.7E+00 3.710 % Inst Error o
LU NAR T UsSEe03 CATL084002 - aughes o i Ll T
N/A 3.10E+00 0.0e+000 % Inst Error
7.55E43°. . 7US2E83 0 . U 0.39BRPD
1 3.10e+00 3,100 X Inst Error

5.69E+01 9.02E+01

Final page for worklist# 7681

Seq Type Sample# R A Test

1 STD 0 u-01  y-02 SOLID-
1 $T0 0 au-01  U-02E  SOLID
2 BLNK-PREP ¢ au-01. u-02 SOL1D:
2 BLNK-PREP 0 au-01  U-02E  SOLID
3 SAMPLE  SOSTOD3788.°0 2 (@U-07: - U=02 - SOLID
3 SAMPLE  $95T003788 0 Z au-01  U-02E  SOLID
4 DUP $95T003788 0'Z a-01. U-02 - SOLID
4 DUP $95T003788 0z &U-01  U-D02E  SOLID
5 SPK S95T003788 0 2 au-01 u-02 SOLID
Analyst Signature Date

88,225 :¥5'3R-e_c;¢véﬁ§rj":j-ij G L

Analyst Signature

W sldae
viewer Signature Date

Date

Units shown for QC (BLK/BKG) may not reflect the actual units.

2011



34%9? 10:06 : WHC. SD'WM-DP-154, REv | : Page:
' LABCORE Data Entry Template for Worklist# 7681

Analyst: /S/ Instrument: UOQ! - Book# 25‘ F5¢
Method: 1LA-925-009 Rev/Mod &~ Z
Worklist Comment: 0.1 - 10 mL sample prep / 0.1 mL spike / rerun / jls

S Type Samplef R A Test Matrix Group# Project

1 STD @uU-01 S0LID

2 BLNK-PREP @u-01 SOLID

3 SAMPLE S95T003788 0 2 @U-01 SOLID 95000200 BY104 ROTARY
Analytes Requested: U-02 , U-02E

4 DUP §95T003788 0 2 @U-01 SOLID

5 SPK §95T003788 0 z @U-01 SOLID

Final page for worklist # 7681

o e 425 s AL e A 3050
nalyst Signature Date nalyst Signature
Cf. G 501%

Data Entry Comments:

§ = Worklist Slot Number, R = Replicate Number, A = Aliquot Code,



WHC-SD-WM-DP-164, REV. |
URANIUM ANALYSIS

Sample ID 45B36

Description STD Date/Time Q&4/25/96/03:43:14

Ref. Ratio 1.017 Cal Y=B.30E+07X-1.01E+03

Laser Pulses 300 Intensity 4164 (t= 3% us)

Lifetime 231 + .69l us Conc 7.24E-05 + 2.26E-06 g/L. .

RZ2 .999&

Integrated 68?75
Range: HIGH *FInAL RESULT 7.26E-05 + 2.26E- -06 g/L

Sample 1D
Description

Ref. Ratio 1.02%9
Laser Pulses 500
Lifetime 183 + 3.152 us

RZ 9874

Integrated 54477

Renge: LUW

Sample 1D 5ToOT788
DESCFlDt%Dn A DatE/T¢me 04/45/96/0 3:59
Ref. Ratio 1.011 )?

N Inten51ty 10074 (t= 39 us}

Lifetime 239 + .371 Us (oo c 1.56E-04 + 4.B4E-06 g/L

R2 .5%59

Integrated 170031

Range: HIGH

S8MPlR ID  SFSTOOZ7BE womwmmm <o mmmmmmm e mmmmmmmmmmm
Description puP Date/Time O04/25/96/03:5&:35

Ref. Ratio 1.017 . Cal Y=8,S50E+C7%X-1.01E+03

-aser Pulses 500 Intensity 9814 (t= 39 us)

Lifetime 252

R2 .95%7

Integrated 174204
Range: HIGH “Final RESULT 1.S3E-04 + 4,75E-06 g/L

Sample ID  SPSTOOIZEE oo w oo oo m e e
gestflpt§on SPK Date/Time 04/25/96/04:01:32
Lef. Ratio 1.015 Cal Y=B.50E+07X-1.01E+03

aser Pulses 500 Intensity 45226 (t= 39 us)

tifetime 246 + .441 us; Conc &.5BE-04 + 2.05E-05 g/L

RZ .9998

Integrated 784502 o
Range: HIGH

Dilution Factor 1 mbL/mL

Date/Time Q4/25/94/075:49:44

Cal Y=35.31E+09X0

Intensity 3316 {t= 39 us}
Conc 9.6B8E~07 + 3.59-08 g/L
:Diluticon Factor 1 mL/mbL

BLNK-PREP

FINAL RESULT 9.&4BE-07 + I.59E-08 G/

Dilutiogn Factor 1 ml/mb

FINAL RESULT 1.5¢E-04 + 4.8B4E-06 g/L

* .634 us Conc 1.S3E-04 + 4.75E-06 g/L
Dilution Factor 1 mb/mL

Dilution Factor 1 mL/mbL

FINAL RESULT &.3BE-Q4 + 2,.04E-05 g/L




WORKBOOK PAGE: STD1

AR Y 1

\WHG-SD-WM-DP-164, REV. |

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

STANDARD
{Ss}
{DF})
(PF)
R2 VALUE
RANGE (HIGH OR LOW)
fINSTRUMENT UNCERTAINTY (1U)
[INSTRUMENT RESULT (IR} 24E.05

3.TOE-05

STANDARD.WB1 REV 2.0

I\G2500RNR0UTWRT7681.WBH1

2044

05/01/86

DETECTION LEVEL {pgfmL)
|RESULT {pg/mL) 7.24E-02
ZlvALUE OF STANDARD 6.39E-02
%RECOVERY 113.30
RELATIVE % UNCERTAINTY 34
| Resuit=DF * PF+IR * 1000
{ Detection Level = 3.70 E-08 * DF * PF * 1000
% Recovery = Result / Value of Standard * 100
Relative % Uncertainty = U /IR * 100
SamplePoint -
BY104 ROTARY
Analyst KNT Date: 30-Apr-96
Sighature of Chemist: JLS Date: S f\| Qo

a;5OOQML

08:18.06




' WHC-SD-WM-DP-164, REV. |
WORKBOOK PAGE: BLANK2

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID
— \

BLANK
VOLUME OF SAMPLE [(mL) (SS)
DILUTION FACTOR OF SAMPLE {DF)
PREPARATION FACTOR OF SAMPLE {PF}

IDIGEST FACTOR

(DgiL}

LIFETIME IN MICROSECONDS

INSTRUMENT UNCERTAINTY

(V)

INSTRUMENT RESULT

(IR}

1.79E+00

BLANK.WB1 REV 2.0 925000ML

2045

[\S2500N0OUT\URT7E81.WB1 05/01/96 08:20:30

IQETECTION LEVEL pgig

CONCENTRATION IN SOLUTION (g/L) 5.68E-05

RESULT {ug/g) 4.68E+01

RELATIVE % UNCERTAINTY 37

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU /IR * 100

Concentration in Solution (g/L} = IR * DF * PF

BY104 ROTARY

Analyst: KNT Date: 30-Apr-86
Signature of Chemist: caég POV R D) JLS _ Date: S/ifae




WORKBOOK PAGE, SAM3
Uranlum b Phos '

WHC-SD-WM-DP-164, REV. |

horescence: LA-925-009 (A-1) LIQUID/SOLID

SAMPLE WB1 REV 2.0

[\G2500N0OUTWURTE81.WB1

SAMPLE
VOLUME OF SAMPLE {mLlL) {SS)
7681 IDILUTION FACTOR OF SAMPLE {DF)
PREPARATION FACTOR OF SAMPLE (PF)
DIGEST FACTOR ‘ {Dg/L
LIFETIME IN MICROSECONDS
(V)
{IR) ~1.56E04)
1.79E+00
CONCENTRATION IN SOLUTION (g/L) 1.56E-02
DIe ¥ P RESULT (nalg) 7.55E+03
895T003788 “RELATIVE % UNCERTAINTY 3.1
Result = Conc. in Solution (g/L} * 1000000 / Dg/L
Detection Level = 3,70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = IU /IR * 100
Concentration in Solution {g/L} =R * DF * PF
BY104 ROTARY
Analyst: KNT Date:; 30-Apr-96
Signature of Chemist: Date: Sf¢{q [

%%M\ JLS
925009ML

05/01/96 08:24:12




WHC-SD-WM-DP-164, REV. |
WORKBOOK PAGE: DUP4
Uramumb Phosphorescence: LA-925-009 (A-1) LIQUIDISOL!D

DUP

ZIVOLUME OF SAMPLE (mL) (ss)||
{DILUTION FACTOR OF SAMPLE (DF)}
4PREPARATION FACTOR OF SAMPLE (PF)||
[DIGEST FACTOR (Dg/L) [
LIFETIME IN MICROSECONDS
IR2 VALUE .

“IRANGE (HIGH OR LOW)

INSTRUMENT UNCERTAINTY gu)t
/| INSTRUMENT RESULT UR) i 153E.04
IDETECTION LEVEL pg/g 1.82E+00

ICONCENTRATION IN SOLUTION (g/L) 1.53E-02
pre—

ZURESULT (ug/g) 7.52E+03
IRELATIVE % UNCERTAINTY 31

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = 1U /IR * 100

Concentration in Solution (g/L} = IR * DF * PF

BY104 ROTARY 7 .

Analyst: KNT Date: 30-Apr-96

Signature of Chemist: M JLS Date: [y lCQ_h
SAMPLE.WB1 REV 2.0 25009ML

I\925009\0OUT\UR7681.WB1 05/01/96 08:24:53



WHC-SD-WM-DP-164, REV. |

WORKBOOK PAGE: SPIKES
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SPIKE

{58)

(oA}

[da) |

({DDF)

BBE 04

R}l 0
{CONC) 6.58E02
(V) 5.69E-02

4] ¢

... Concentration =IR™* DF * PF
QC Actual (pg/mL) = SV (/L) * 1000
QC Found (pg/mL) = (CONC - SR)* OSV / IV * 1000

% Recovery = QC FOUND / QC ACTUAL

1\925009\0UTWR7681.WB1 05/01/96 08:30:28

QC ACTUAL = 6.69E+01 pg/mL
QC FOUND = 5.02E+01 pg/mlL
03:50°AM: % SPIKE RECOVERY = B88.2%
‘BY104 ROTARY
Analyst: KNT Date: 30-Apr-96
Signature of Chemist: ' JLS Date: < [ vl a Lo
SPIKE.WB1 REV 2.0 ML




worklistdata Version 0.0 05/16/95 Page:

04/09/96 13:22 WHC-SD-WM-DP-164, REV, |
LABCORE Completed Worklist Report for Worklist# 6667

1

Analyst: c5j Instrument: U01 Book# A SPBTA,

Method: LA-495-009Rev/Mod _ p—-{ -
Worklist Comment: 1-10ml Sample Prep. For spike use: 0.1ml spk. new

Seq Type  Sample/ R A Test Matrix _ Actual Found DL or Yield Unit

02 igoUID e IEA6R

1810
1510

1 1.33E+00
5.04E+00  0.000 X Inst Error
COROESS D3 RPD

2 BLNK-PREP
3 SAMPLE ~ S957003788 0 2 . U-02E
4 DUP- - ISOSTDOITEB D f <027 “BOLID: : .
4 DUP $95T003788 SOLID 1 4 .86E+00 4.860 %X Inst Error
5§PK. - S9STOO3788 0 2 @usD) . ©-02.: SOLID  5.69E+D1 . 1.57EsO1 27.590 % Recovery

| .Final page for worklist# 6667

Al
SOLID

Analyst Signature Date Analyst Signature Date

ewer difnature ate

SGSTOO B3I W\ e, Clron  Cuoney
0 \ow [p Artovtan

Units shown for QC (BLK/BKG) may not reflect the actual units.

<043



worklistdata Version 0.0 05/16/95 Page:
04/09/96 10:16 WHC-SD-WM-DP-164, REV. /
LABCORE Completed Worklist Report for Worklist# 6667

Analyst: crj Instrument: UQ1 Book#
Method: Rev/Mod
Worklist Comment: 1-10m! Sample Prep. For spike use: 0.1ml spk. new

Seq Type Sampile# R A Test Matrix  Actual Found DL or Yield Unit
Voimelitis g ewlene g2 . GOLID . 6.39W<02 | GL67EA02 . 1020820 % Recovery . 0
LI U-03E  SOLID 1 3.17E+00 3.170 % Inat :z:ox_ o
______________ LS A0 S0 BOLEB L -1-915512‘-’2&-.-.- BT mglg T
[+ -

£ E9ATODITER O % wO-03
o 895'.!‘003788__

S EESTO03 7880 B el
BS5TO03788

Sl pssTooaves. o'zl euiol U lvcez’ llgonfp ClISieaRedl | AiS7Re03 375,920 % Resowery o T hoioniidn

Fmal page for Workllst# 6667

Analyst Signafure Date ' Analyst Signature Date

Keviewer dignature Date

Toe el covveeeded Ywoggn QL Eda
Sonchon on 4fal8G & S om.

SF-BUpel D5

Units shown for QC (BLK/BKG) may not reflect the actual units.



03/19/96 07:39 | WHC-SD—WM-DP 164, REV, | H Page:

I

AR LABCORE Data Entry Template for Workllst# 6667
H_thu

Analyst: Instrument: U01 WOl Book# WAYTOTKE 45 &5(0

Method: LA-925-009 ) Rev/Mod S} -\ =~

Worklist Comment: 1-10ml Sample Prep. For spike use: 0.1ml spk. new

S Type Sampla# R A Tast Matrix Group# Project

1 STD @u-01 S0LID

2 BLNK-PREP @U-01 SOLID

3 SAMPLE §95T003788 0 Z @U-01 SOLID 95000200 BY104 ROTARY
Analytes Requested: U-02 , U-02E

4 DUP §95T003788 0 2 @U-01 SOLID

5 SPK S95T003788 0 2 @U-01 SOLID

Final page for worklist # 6667

N s layw YA Vit

Analyst Signature Date AnalyZ Signature Date /

Beom e

Data Entry Comunents.

§ = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
2051



WHEG-8D-WM-DP-164, REV. |
URANIUM ANALYSIS

Background Report

Background for LOW Range First Time Gate Used (sample) 4
" Laser Pulses 500 Date/Time 04,/05/96/13:18:48
Reference Sample .

+
Intensity 11033 ! Intensity 328
Lifetime 285.76 + .67 us : \//
R2 .99978 : \):) \S,
Intercept 13056.24 ! \3,
_____________________________________ b N\

Standard for LOW Range - Z.4BE-06 g/L

Laser Pulses 500 Date/Time 04/05,/396/13:21:25
Reference Standard
_____________________________________ o — e ———

Intensity 10877 i Intensity 12888
Lifetime 287.16 + .86 us i Lifetime 281.13 + 1.08 us
RZ .898978 ' R2 .9904
- Intercept 13018.18 i Intercept 14970.61 + 1.22E+D2
_____________________________________ i —— e e ———————
Samplg ID 45bb6 Date/Time Q4/05/96/13:23:28
Descrapt;en astd _ Cal Y:8-5qE+OfX—q OBE+02
Ref. Ratio 1.033 Intensity 4380 {t= 3G us )
nger'Pulses 500 Conec B.57E-05 + 2.08E-06 g/L
Lifetime 257 + .794 us Dilution Factor 1 mL/mL
RZ .898586
Integrated 77338 FINAL RESULT €.57E-05 + 2.08E—01 z/L
Range: HIGH -
T e e e e e e e e T T ST
Sample ID WLBBE7 Date/Time 04,05/96/13:25:51
Description BLK Cal Y=6.04E+08X0
Ref. Ratioc 1.022 Intensity 537D (= 38 us )
Laser Pulses bBQ0 Conc 1.08E-06 + 1.45E-08 g/L
Liifetime 241 + 1.084 us Dilution Factor 1 mL/mL
R2 .99981
Integrated 92153 FINAL RESULT 1.08E-06 + 1.45E-08 g/L
Range: LOW
Sample ID S95TO03788 Date/Time 04/05/96/13 27:08
Desceription SAM Cal Y=B8.55E+Q07X-4.08E+0Z2
Ref. Ratio 1.03 Intensity 48023 (t= &b us)
Laser Pulses 500 Conc 6.81E-04 + 3.33E-05 g/L
Lifetime 176 + 3.0b3 us Dilution Factor 1 mL/mL
R2 .9B73
Integrated 5087862 FINAL RESULT 86.81lE-04 + 3.33E-0b g/L

Range: HIGH




Sample ID S95T003788
Description DUP

Ref. Ratio 1.022

Laser Pulses 500
Lifetime 174 + 2.803 us
RZ2 .889

Integrated 4913968
Range: HIGH

WHC-SD-WM-DP-164, REV. |

URANIUM ANALYSIS

Date/Time 04/05/96/13:29:43
Cal Y=8.55E+07X-4.08E+02
Intensity 46221 (t= 65
Conc 6.50E-04 + 3.18E-05 g/L
Dilution Factor 1 mL/mL

FINAL RESULT "6.50E-04 + 3.16E-05 g/L

us)

Sample ID S85TOC03788
Description SPK

Ref. Ratio 1.035

Laser Pulses 500
Lifetime 181 + 2.857 us
Rz .8805

Integrated 561988
Kange: HIGH

Date/Time 04/05/96/13:31:11
Cal Y=8.55E+Q7X%-4.0BE+(02
Intensity 468686 (t= 104
Conc B8.18E-04 + 3.79E-05 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 8.18E-04 + 3.78E-05 g/L

<353



WHC-SD-WM-DP-164, REV. |

WORKBOOK PAGE: STD1

Urani

15

= LIFETIME IN MICROSECONDS

IINSTRUMENT UNCERTAINTY {IU)
A lINSTRUMENT RESULT {IR) 5

5

STANDARD |

STANDARD BOOK #

[VOLUME OF SAMPLE (mL) (SS)
DILUTION FACTOR OF SAMPLE (DF)
PREPARATION FACTOR OF SAMPLE (PF)

|r2 vALUE
RANGE (HIGH OR LOW)

DETECTION LEVEL (pg/mL) 3.TOE-05

RESULT (pg/mL) 6.57E-02)
VALUE OF STANDARD 6.39E-02
%RECOVERY 102.82
RELATIVE % UNCERTAINTY 3.2

Result=DF * PF* IR * 1000
Detection Level = 3,70 E-08 * DF * PF * 1000
% Recovery = Result/ Value of Standard * 100

Relative % Uncertainty =1U /IR * 100

Analyst:

CRJ Date: 09-Apr-96

[Signature of Chemist:

STANDARD.WB1 REV 2.0

JLS _ Date: Ajafq

2354

1925003\ 0OUTWURBE67. WB1 04/09/96 09:12:59



WHC-SD-WM-DP-164, REV. |
WORKBOOK PAGE: BLANK2

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

Cas 3 »%%~ %
BLNK-PREP BLANK
WOtk LISt IVOLUME OF SAMPLE (mL) (SS)
6667 DILUTION FACTOR OF SAMPLE (DF)
PREPARATION FACTOR OF SAMPLE o
u-01 DIGEST FACTOR og)k
n LIFETIME IN MICROSECONDS
SOLID R2 VALUE
SO RANGE {HIGH OR LOW)
96002341 INSTRUMENT UNCERTAINTY
. Reron = {INSTRUMENT RESULT (IR) 08
0 DETECTION LEVEL pg/g 1.79E-01

CONCENTRATION IN SOLUTION (g/L) 1.09E-05
. WRESULT {ug/g) 5.27E+00
RELATIVE % UNCERTAINTY 1,3

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU /IR * 100

Concentration in Solution (g/L) = IR * DF * PF

09-Apr-96

[Bignature of Chemist:

Analyst: CRJ Date:
_ JLS Date:

afafag

BLANK.WB1 REV 2.0

p—

PAY

4]

1925000 UTWURE667. WB1 04/05/96 05:14:30



WHC-SD-WM-DP-164, REV, |

WORKBOOK PAGE: SAM3

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID
; |

SAMPLE

VOLUME OF SAMPLE {mL)

[DILUTION FACTOR OF SAMPLE

~ |PREPARATION FACTOR OF SAMPLE (PF)
DIGEST FACTOR (Dg/L
|| |LIFETIME IN MICROSECONDS
Rz VALUE
HaGh Numbat. IRANGE (HIGH OR LOW)
| INSTRUMENT UNCERTAINTY ()
' {IR)

1.79E-01

ICONCENTRATION IN SOLUTION (g/L) 6.61E-03
RESULT (pg/g) 3.20E+03
_[IRELATIVE % UNCERTAINTY 50
Result = Conc. in Solution (g/L} * 1000000 / Dg/L
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = 1U /IR * 100
Concentration in Solution (g/L) = IR * DF * PF
Analyst: CRJ Date: 09-Apr-96
Signature of Chemist: JLS Date: 4 /afac,

SAMPLE WB1 REV 2.0

[A92500MCUT\URE667. WB1

04/09/96

09:19:57




WHC-SD-WM-DP-164, REV, |
WORKBOOK PAGE: DUP4
Uramumb Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

RS 4 do BEREEEEE

DUP DUP

OLUME OF SAMPLE (mL} (SS)

iDILUTION FACTOR OF SAMPLE (DF)

IPREPARATION FACTOR OF SAMPLE {PF)
JDIGEST FACTOR g
ILIFETIME IN MICROSECONDS

~ |[R2 VALUE
Bt RANGE (HIGH OR LOW)
INSTRUMENT UNCERTAINTY (V)
- INSTRUMENT RESULT (IR) BOE 04/

_IDETECTION LEVEL ug/g 1.82E-01

FUS-ZR01 CONCENTRATION IN SOLUTION {g/L) 6.50E-03

| IRESULT {ug/g) 3.18E+03

895T003788 . RELATIVE % UNCERTAINTY 4.9

Result = Conc. in Solution {g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = U /IR * 100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: CRJ Date: 03-Apr-96
Signature of Chemist: ' JLS Date:  4-fa A

SAMPLE.WB1 REV 2.0

92500N0UTURGE67.WB1 04/08/96 09:21:29




WORKBOOK PAGE: SPIKES ’ WHC'SD‘WM-DPJG‘L REV. I
raniub Phs horescence: LA-925-009 {A-1) LIQUID/SOLID

t_ SPIKE

MVOLUME OF SAMPLE + SPIKE (mL) (SS)
DILUTION FACTOR OF SAMPLE + SPIKE onk
BPREPARATION FACTOR OF SAMPLE + SPIKE g i
DIGEST FACTOR OF SAMPLE
FETIME IN MICROSECONDS

GE (HIGH OR LOW)
STRUMENT RESULY {IR)| B
ONCENTRATION IN SOLUTION (gL} (CONC) 8.18E-03
PIKE VALUE (g (8V) 5.69£.02
L VOLUME OF SPIKE (mL)

NAL SAMPLE VOLUME BEFORE PREP {mL)

4 Concentration = IR * DF * PF
Qc Actual (pg/mL) = SV (g/L) * 1000
QC Found {(ug/mL) = {CONC - SR) * OSV / IV * 1000

4 % Recovery = QC FOUND / QC ACTUAL

QC ACTUAL - 5.69E+01 pgimL
QC FOUND = 157TE+01  pg/mL
% SPIKE RECOVERY = 27.6%
Analyst: . CRJ Date: 08-Apr-96
Signature of Chemist: C N as  oae  4Afajal
SPIKE.WB1 REV 2.0 () 925000ML
<058

1:\92500NOUTWRBEE7 WB1 04/06/96 13:13:30



WHC-SD-WM-DP-164, REV. |

THE FOLLOWING ANALYSES WERE
RERUN AND INCLUDED IN THE DATA
PACKAGE, BUT THE RESULTS HAVE NOT
BEEN REPORTED IN THE FINAL
SUMMARY REPORTS.



worklistdata Version 0.0 05/16/95 Page: 1
04/09/96 14:51 WHC-SD-WM-DP-164, REY, |

LABCORE Completed Worklist Report for Worklist# 6660

Analyst: crj Instrument: UO1 | Book#
Method: Rev/Mod
Worklist Comment: 1-10m! Sample Prep.For spike use: 0.1ml spk. new

Seq Type Samplef R A Test Matrix  Actual Found DL or Yield Unit

Tern R DN et oega L BOLED 0 €a9%-0d 6.asming

1 ST o, . ev-o1  U-02E  SOLID 1 3asmeoo

2 BLNK-PREP. " ioll D8 L 002 BORED T L T 20 e

1 M-Pm L TN .- S . L.4Es00

3 BANPLE | BISTODIGAS 0.7 '8 i 1_13.-.3?:&5@_2'__.._3;.;3-. L8

3 SAMPLE ~ S95T003649 0 Z IE+00

4DUP . HISTO0ISAS. 0% ELokEe2.

4 DU S95TOD3E4Y O .z _____________________ 02E 4688400

STSPK U AISTOOIEAS DT MOS0 .03 B0l UBL6SRADLT 209SEe0L | I52.8%0
Fmal page for workhst# 6660

Analyst Signature Date Analyst Signature Date

eviewer signatur aic

quzuu J\-&MH-MB, Aots Nok ek Condvol
ks AT 00 DAY Wil e vovon

DATA
NOT USED

N PACKAGE

Units shown for QC (BLK/BKG) may not reflect the actual units.

<0GD



03/18/96 15:22 ' Page:

% LABCORE Data Entry Template for WorkJist# 6660

Analyst: .}~ Instrument: U01 RO\ Book# \é‘%ﬁﬁ ‘A\'b i)b(ﬁ

T A -\
Method: LA-925-009 ev/Modﬁ_.__ WHC-SD-WM-DP-164, REV.

Worklist Comment: 1-10ml Sample Prep.For spike use: 0.1ml spk. new

5 Type Sample# R A Test Matrix Group# Project

1 STD au-01 SOLID

2 BLNK-PREP alu-01 SOLID

3 SAMPLE 595T003649 0 2 @U-01 SOLID 95000180 BY104 ROTARY
Analytes Requested: U-02 . U-02E

4 DUP S95T00B649 0 2 @U-01 SOLID

5 SPK S95T003649 0 Z @U-01 SOLID

Final page for worklist # 6660

A0S A a\gy A i

Analyst ‘S@nature Date\ ! Analyst Si Date’
j’ Mydﬂ ‘//?/%

DATA
NOT USED

IN PACKAGE

Data Entry Comments:

§ = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

<061



WHC-SD-WM DP 164 HEV I

aample ID 45856 Date/Time 04/04/96/16 10 ll

Description STD Cal Y=8.0ZE+07X+27.68

Ref. Ratio 1.0Z2 Intensity 4693 {(t= 39 us)

Laser Pulses 500 Conc 6.25E-05 + 1.87E-06 g/L V//
Lifetime 212 + .731 us Dilution Factor 1 mL/mL

R2 .9895 '

Integrated 68801 FINAL RESULT 6.25E-05 + 1.87E-06 g/L

Range: HIGH :

Sample ID WLBB60 Date/Time 04/04/98/16 14 28

Description BLX Cal Y= 9 02E+ ffffff

I {t= 39 us)
Conc 4.43E-08 + 1_B7E-07 g/L
Dilution Factor 1 mL/mL

Ref. Ratio 1.023
Laser Pulses 50O
Lifetime Z41 + Z.668

Tntegrated 5651 FINAL RESULT 4.43E-06 + 1.57E-07 g/L

Sample ID WL6E60 Date/Time 04,,04/96/16:15:10
Description BLK Cal Y=6,48E+09%-4.BBE-04
Ref. Ratio 1.006 Intensity 28300 {t= 38 us)
Laser Pulses 500 Conc 5.2Z3E-06 + H5.95E-08 g/L
Lifetime 2ZZ7 + .625 us Dilution Factor 1 mlL,/mL //
Rz .8997 '
Integrated 448578 FINAL RESULT 5.23E-06 + 5.85E-08 g/L

. Range: LOW
Sample ID 595T003648 ate/ /Time 04,704,/58,716: 16:87
Description SAH Cal Y=3.,0zp+07X+27.88
Ref. Ratic 1.045 Intensity 883 (t= 39 us)
Laser Pulses 0O Jone 1.00E-04 + 4.50E-06 /L
Lifetime 182 + 3S.3Z us Dilution Factocr 1 mL/mL
Rz .38b% /
Integrated 8EB17 FINAL RESULT 1.00E-04 + 4.30BE-06 g/L
Range: HIGH
Sample ID £85T003648 Date/Time 04,/04/56/16:18:13
Description DUP Cal Y=9_.0ZE+Q7X+2'7.68
Ref. Ratio 1.055 Intensity 9821 (t= 39 us)
L.aser Pulses 500 Conc 1.13E-04 + B.28E-06 g/L
Lifetime 179 + 3.005 us Dilution Factor 1 mL/mL '_///
Rz .9881 '
Integrated 108665 FINAL RESULT 1.13E-04 + 5.29E-06 g/L
Range: HIGH
Sample ID 5385T003649 Date/Time ©04/04/56/16:18:40
Pegeription GSPIKE Cal Y=5.02E+07X+27.68
Ref. Ratio 1.059 DATA Intensity 36085 (t= 39 us)
Laser Pulses 500 “GTUSED Conc 3.99E-04 + 1.959E-05 g/L v
Lifetime 171 + 3.026 u PACKAGE Dilution Factor 1 mL/mL 7
RZ .9868 N
Integrated 368703 FINAL RESULT 3.88E-C4 + 1_.88E-05 g/L

Range: HIGH



| WHOSDWMORe4 REV.I

Background Report \M£)

Rackground for LOW Range First Time Gate Used (sample)
Laser Pulses 500 Date/Time 04/04/96,/16:03:13
Reference Sample

+

Intensity 11564 H
Lifetime 291.99 + .Bl us !
R2 .885866 '
Intercept 13312.68 '
-+

v andard fcr HIGH Range - 5.80E-04 g/L

Lazer Pulses 500 Date/Time 04,/04,/86,/716:04:28

Reference Standard
_____________________________________ e ——
Intensity 11728 ' Intensity 49883
Lifetime 283.23 + .53 us i Lifetime Z80.15 + 1.11 us
RZ © . 89987 v R2 .9884 '
Intercept 13627.07 i Intercept 88Z61.57 + Z.98E+02
————————————————————————————————————— +——————-—-...—.-——.-.—.-—.—........~.-..___..._.......-.-__-_-___.___.______

Standard for HIGE Range - 4.38E-C< gL

Laser Pulses 500 - Date/Time 04,/04,/86/16:05:40
Reference otandard
_____________________________________ e ———— e ———————
Intensity 11424 i Intensity 38680
Lifetime 291.54 + .B9 us i Lifetime 289.88 + 1.02 us
R2 .989877 . .9985
Intercept 13492.36 i Intercept 44584.8 + z12.1
e M e L A S e e o — ——————— ——— . T v ———— i R + ________________________________________

Standard for LOW Range - 2.48E-06 g/L

Laser Pulses 500 Date/Time 04,/04/96/16:07:03

Reference Standard
_____________________________________ +_..__..—.———___—-——._.._.-—_..___._—_._.____.-——_-...___.........._
Intensity 11730 i Intensity 137289
Lifetime 281.78 + .92 us ! Lifetime 292.72 + .B7 us
@2 .995886 I RZ .89588
Intercept 13711.37 i Intercept 18055.55 + 1.ZT7E+{2
____________________________________________ L

e,
NNU&N
INHEWWE

2363



WHC-SD-WM-DP-164, REV. |

WORKBOOK PAGE: STD1

Uranlum by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

STANDARD

STANDARD BOOK #

I'VOLUME OF SAMPLE (mL) (SS)

(DF})

{PF)

{LIFETIME IN MICROSECONDS

jR2 VALUE
RANGE (HIGH OR LOW)

INSTRUMENT UNCERTAINTY (1)

INSTRUMENT RESULT (IR)

[DETECTION LEVEL (pg/mL) 3. 70E-05
RESULT (ug/mL} 6.25E-02
IVALUE OF STANDARD 6.39E-02
%RECOVERY 97.81
RELATIVE % UNCERTAINTY 3.2
Result=DF * PF* IR * 1000
Detection Level = 3.70 E-08 * DF * PF * 1000
% Recovery = Result/ Value of Standard * 100
Relative % Uncertainty = IU /IR * 100
Analyst: CRJ Date: 09-Apr-96
Signature of Chemist: JLS Date:
STANDARD.WB1 REV 2.0 925009ML
DATA
NOT USED
IN PACKAGE

2064

I:\92500M0UTURBEE60.WB1 04/09/96 10:04:51




WHC-SD-WM-DP-164, REV, |

WORKBOOK PAGE: BLANK2
Uranium by Phosp

| BLNK.PREP ‘
&

St INSTRUMENT RESULT {IR) 8

_|IDIGEST FACTOR (Dg/L
" |LIFETIME IN MICROSECONDS

horescence: LA-925-009 (A-1) LIQUID/SOLID

BLANK

JVOLUME OF SAMPLE (mL) {SS)
DILUTION FACTOR OF SAMPLE (DF}
IPREPARATION FACTOR OF SAMPLE (PF)

R2 VALUE
RANGE (HIGH OR LOW)
IINSTRUMENT UNCERTAINTY (1)

DETECTION LEVEL pglg 1.58E-01

CONCENTRATION IN SOLUTION (g/L) 5.23E.05
RESULT (ugig) 2.23E+01

RELATIVE % UNCERTAINTY 1.1

Result = Conc. in Solution (g/L) * 1000000 / Dg/L
Detection Level = 3,70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty =I1U /IR * 100

Concentration in Solution {g/L) = IR * DF * PF

Analyst:

CRJ Date: 09-Apr-96
Signature of Chemist: JLS Date:
BLANK.WB1 REV 2.0 925009ML
DATA
NOT USED
2965 IN PACKAGE

1\82300N0OUTWREBE0.WWB1

04/09/96 10:06:05




WHC-SD-WM-DP-164, REV. |

WORKBOOK PAGE: SAM3

Uramumb Phosphorescence' LA-925-009 (A-1) LIQUID/SOLID

SAMPLE

{VOLUME OF SAMPLE {mL)

REPARATION FACTOR OF SAMPLE

| 6680 DILUTION FACTOR OF SAMPLE

i JLIFETIME IN MICROSECONDS

R2 VALUE

INSTRUMENT RESULT

DETECTION LEVEL pg/g 1.58E-01
ww.d.« o 25 T
| FUS-ZRO1 CONCENTRATION IN SOLUTION {(g/L) 1.00E-03
b big: JRESULT (pg/g) 4.27E+02
‘ 595T003649 JRELATIVE % UNCERTAINTY 4.9
“ﬁ' 3
Result = Conc. in Solution (g/L) * 1000000 / Dg/L
Detection Level = 3.70 £-08 * DF " PF * 1000000/ DF
d Relative % Uncertainty =1U /IR * 100
Concentration in Solution [(g/L) = IR * DF * PF
Analyst: CRJ Date Q9-Apr-96
Signature of Chemist: JLS Date
SAMPLE.WB1 REV 2.0 925009ML
™ PRBMG
2CCSH
1\925009\0UTVURGE660.WEH1 04/09/96 10:07:41




WHC-SD—WM-DP-164, REV. |

WORKBOOK PAGE: DUP4

OLUME OF SAMPLE (mL}

DILUTION FACTOR OF SAMPLE (DF)
= lPREPARATION FACTOR OF SAMPLE (PF)
IDIGEST FACTOR {Dgn.
LIFETIME IN MICROSECONDS
iR2 VALUE
. Balen Nanmib RANGE (HIGH OR LOW)
INSTRUMENT UNCERTAINTY (v
S INSTRUMENT RESULT (IR) E.04
DETECTION LEVEL pglg 1.66E-01
{CONCENTRATION IN SOLUTION (g/L) 1.13E-03
RESULT (ug/g) 5.06E+02
_IRELATIVE % UNCERTAINTY 47
Ul Result = Conc. in Solution (g/L) * 1000000 / Dg/L
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = IU /IR * 100
Concentration in Seolution {g/l.) = IR * DF * PF
Analyst; CRJ Date: 09-Apr-96
[Signature of Chemist: JLS Date:
SAMPLE WB1 REV 2.0 825009ML
WA

20€7

I\92500N0UT\UIRE660.WB1 04/09/96 10:09:02



WORKBOOK PAGE: SPIKES

WHC-SD-WM-DP-164, REV. |
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

OLUME OF SAMPLE + SPIKE {mL)

JOILUTION FACTOR OF SAMPLE + SPIKE

(IR) :

{CONC) 3.99E-03

: ';. VOLUME OF SPIKE (mL})

RIGINAL SAMPLE VOLUME BEFORE PREP {ml.)

K JCONCENTRATION IN SOLN (g/L) FROM SAMPLE FORM

Concentration = IR * DF * PF
QC Actual (ug/mL) = SV (g/L) * 1000
QC Found (pg/mL) = (CONC - SR) * OSV / IV * 1000

% Recovery = QC FOUND / QC ACTUAL

QC ACTUAL = 6.69E+01 pg/mlL
QC FOUND = 2.95E+01 pg/mL
% SPIKE RECOVERY = 52.5%
IE-S‘!: CRJ Date: 08-Apr-96
Signature of Chemist: JLS Date:
SPIKE.WB1 REV 2.0 925009ML

20CS

1925000 UTWR6660.WB1 04/09/96




worklistdata Version 0.0 05/16/95 i
03129196 09:39 WHC-SD-WM-DP-164, REV, I'q Mw%/;‘? fa ¥

LABCORE Completed Worklist Report for Worklist# 6669

Page:

1

Analyst: wgb Instrument: UO1 Book# "2OQ TG
Method: LA-435-004 Rev/Mod _ p -\

Worklist Comment: 1-10ml Sample Prep. For spike use: 0.1ml spk. new

Seq Type Samplef R A Test Matrix  Actual Found DL or Yield Unit
- R
1so
2 BINK-PREF
2 BLNK-PREP 7
3UGANPLE | SBBTDOSSYY 02 ais
3 SAMPLE  S95T003811 0 Z @uU-01  U-02€
4 DUP L ADSTO03811 D 2 aUS0Y D W02
4 bup §95T003811 02 au-01  U-02¢
5 SPK. 1 §95T003811 (07 .@UA0% - 0-02

CgiTied A0S0 X mecovery
3.2 3.200 X Inst Error

L SOLTD L 0.0638:
... soLip L
CUSORID L ke :
SOLID a5 2.500 X Inst Error
CIEOKID LD Bieees Y es0e008 uere
SOLID 4.2 0.000 X Inst Error

SOLID = S§.Bes2: - 5.2es2 | 10.910 RPD e

soLip 4 4.6 ~ 4.600 % 1nst Error
SOLID 00 . 8.8 B.800 % Recovery

Final page fbr worklist# 6669

Analyst Signature Date Analyst Signature Date

( %EM“% ﬁ%@ 2/24]a
ewer nature te g

SADT OB LoV et vrun. ool
Conttrdyvodion Yoo \’\‘Q\f‘ Lov SPIO
CLoONttndradion . Sowmple W e,
A\\ed nd Ve

Units shown for QC (BLK/BKG) may not reflect the actual units.

2069



03/19/96 07:47 ' WHC-SD-WM-DP-164, REV. \ Page:

“%“" LABCORE Data Entry Template for Worklist# 6669
Analyst: )G 8 Instrument: Uo1 Book# 27K 5¢

Method: LA-925-009 Rev/Mod _4#-/
Worklist Comment: 1-10ml Sample Prep. For spike use: 0.1iml spk. new

S Type Sample# R A Test Matrix ' Group# Project

1 STﬁ @u-01 SOLID

2 BLNK-FREP @U-01 SOLID

3 SAMPLE $595T003811 0 Z @U-01 SOLID 95000200 BY104 ROTARY
Analytes Reguested: U-02 . U-OZE

4 DUP 595T003811 0 Z2 @U-01 SOLID

5 SPK §595TC03811 0 2 @&U-01 SQOLID

Final page for worklist # 6669

M;ﬁw&‘ 7.22-% . 3alqc
yst Signature Date yst dSignature Date )

Data Entry Comments. \\\?

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2070
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WHC-SD-WM-DP-164, REV, |
Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

7 STANDARD

Uraniumb

TANDARD BOOK #

OLUME OF SAMPLE (mL) (SS)
DILUTION FACTOR OF SAMPLE (DF)
PREPARATION FACTOR OF SAMPLE (PF)
LIFETIME IN MICROSECONDS

R2 VALUE

RANGE (HIGH OR LOW)

NSTRUMENT UNCERTAINTY ()
NSTRUMENT RESULT (IR)
DETECTION LEVEL {pg/mL) 3.70E-05

STANDARD

RESULT {ug/mlL) 8.72E-02
ALUE OF STANDARD 6.38E-02
RECOVERY 105.33
JRELATIVE % UNCERTAINTY 3.2

1 Result = DF * PF * IR * 1000
Detection Level = 3.70 E-08 * DF * PF * 1000
% Recovery = Result / Value of Standard * 100

| Relative % Uncertainty = 1U /IR * 100

\s
Q\}:\\%%&
Wad
W\
Analyst: WGB Date: 29-Mar-96
Signature of Chemist: M‘_} JLS Date: Bf3a [a.
REV 1.0 925005272 | PAGE 1 OF 12

P:\QPRO\METHODS\QZSOOQ_C.WB1 03/29/96 09:21:37



WHC-SD-WM-DP-164, REV. /

Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID
. BLANK

anium b

OLUME OF SAMPLE (mL) (SS)I
DILUTION FACTOR OF SAMPLE (DF)I
PREPARATION FACTOR OF SAMPLE (PF)
DIGEST FACTOR (Dg/L
JLIFETIME IN MICROSECONDS
R2 VALUE
RANGE (HIGH OR LOW)

INSTRUMENT UNCERTAINTY {IU)
JINSTRUMENT RESULT (IR) E
DETECTION LEVEL ug/g 1.65E-02

BLANK

CONCENTRATION IN SOLUTION (g/L.) 3.45E-07

RESULT (pa/g) 1.54E-01
“#ARELATIVE % UNCERTAINTY 2.5

Resuit = Conc. in Solution (g/L) * 1000000 / Dg/L
Detection Level = 3.70 £-08 * DF * PF * 1000000/ DF
4 Relative % Uncertainty = IU / IR * 100

Concentration in Solution (g/t) = IR * DF * PF

W
Whios
WeR
Analyst: WGB Date: 29-Mar-96
Signature of Chemist: %_é—%»‘b—@ JLS Date: /24 {a G
REV 1.0 925009_C 20,:,3 PAGE 2 OF 12

PAQPROWETHODS\925009_C . WB1 03/29/96 09:22:56



WHC-SD-WM-DP-164, REV, |

Uranium by Phosphorescence: LA-925-009 (A-1

LIQUID/SOLID

SAMPLE

SAMPLE

OLUME OF SAMPLE (mL) (ss)}

DILUTION FACTOR OF SAMPLE (DF) :

DIGEST FACTOR

IPREPARATION FACTOR OF SAMPLE {PF)}

LIFETIME IN MICROSECONDS

R2 VALUE

GE (HIGH OR LOW)

INSTRUMENT UNCERTAINTY (g

INSTRUMENT RESULT

E

DETECTION LEVEL pg/g

1.65E-02

ONCENTRATION IN SOLUTION (g/L)

1.30E-03

RESULT (pg/g)

5.80E+02

RELATIVE % UNCERTAINTY

4.2

Result = Conc. in Solution (gfL) * 1000000 / Dg/L
Detection Leve! = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU / IR * 100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: WGB

Date: 29-Mar-95

Signature of Chemist:

Date: 3(3alq(

REV 1.0

(aﬁ;&-_@ JLS
925009_C

2074

P\QPROWMETHODS\925008_C.WB1 06:23:58

03/29/96

PAGE 3 OF 12




WHC-SD-WM-DP-164, REV. |

Uranium

T

by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

DUPLICATE

fVOLUME OF SAMPLE {mL)

DUPLICATE

IDILUTION FACTOR OF SAMPLE

REPARATION FACTOR OF SAMPLE

DIGEST FACTOR (Dg/L

IFETIME IN MICROSECONDS

1.66E-02

IICONCENTRATION IN SOLUTION (g/L)

1.16E-03

IRESULT (ug/ig)

5.20E+02

4.6

%8 Result = Conc. in Solution (g/L) * 1000000 / Dg/L
i Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = IlU/IR * 100

Concentration in Solution (g/L.) = IR * DF *PF

IAnaiyst: WGB Date: 29-Mar-96
ﬁnatune of Chemist: %MX JLS Date: B/DA / a4,
REV 1.0 925009 _C g o F

_ 20*:13 PAGE 4 OF 12

PAQPROWETHODS925009_C.WB1 03/29/96 09:24:51




.

WHC-SD-WM-DP-164, REV. |

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SPIKE

[SPIKE BOOK #

OLUME OF SAMPLE + SPIKE (mL) (SS)
DILUTION FACTOR OF SAMPLE + SPIKE (DF)
PREPARATION FACTOR OF SAMPLE + SPIKE (PF)
DIGEST FACTOR OF SAMPLE (DDF)

FETIME IN MICROSECONDS

VALUE
GE (HIGH OR LOW)

NSTRUMENT RESULT (IR)

ONCENTRATION IN SOLUTION {giL) {CONC)
SPIKE VALUE (g/L) (sV)

NITIAL VOLUME OF SPIKE (mL)

(V)

ORIGINAL SAMPLE VOLUME BEFORE PREP {mL)

(osv)

ONCENTRATION IN SOLUTION (g/L) FROM SAMPLE FO

{SR)

Concentration = IR *DF * PF

QC Actual (pg/mL) = 8V (g/L} * 1000

QC Found {lg/mL) = (CONC - SR) * OSV/ IV * 1000

% Recovery = QC FOUND / QC ACTUAL

QC ACTUAL = 5.69E+01 Hg/mL
QC FOUND = 5.00E+00 pg/ml
% SPIKE RECOVERY = 8.8%

Anatyst: WGB Date: 29-Mar-96
Signature of Chemist: JLS Date: fx_,jaa tﬂ:
REV 1.0 <

925009 C PAGE 5 OF 12

2075
PAQPRO\METHODS\925009_C.WB1 03/29/96 09:25.59



03/29/96 09:45
A-0004-1

WHG-SD-WM-DP-164, REV. { | Page:
LABCORE Data Entry Template for Worklist# 7111

Pl v 4‘/1 8 —

Analyst: { Instrument: U0l (O Book# j;s‘%%e« L\SbS(O
Method: LA-925-000 YRev/Mod A — | | \_ .
Worklist Comment: 0.1 - 10 mL sample prep / 0.1 mL spike / rerun / jls
s Type Sample# R A Test Natrix Group# Project
1 8STD RU-01 S(?LID
2 BLNEK-PREP QU-01 SOLID
3 SAMPLE S95T003811 0 z @QU-01 SOLID 95050200 BY104 ROTARY

Analytes Requested: U-02 , U-02E
4 pup §95T003811 0 2 @U-01 SOLID
5 SPK S9ST003811 0 2 @QU-01 SOLID

Final page for worklist # 7111

%;\&@\Cl\o Y sy A

’Amilyst’fignature Date
%jﬂm % fox

Resuls Fer Bounpra ound  dunp W Codees

ONt \nConti itk LOWW Oviginal vun .

K’nalyst\S\ignature

RPD wuxeetds condvol
JAST OO DR\

Vimies .

witl Be vervn |

O 8 Bhopias g

4Alofag \\Q\

Dara Entry Comments:

S = Worklist Slor Number, R = Replicate Number, A = Aliquor Code.

2077



WHC-SD-WM-DP-164, REV. |

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID
STANDARD

STANDARD STANDARD BOOK #
[VOLUME OF SAMPLE (mL) (ss)|
DILUTION FACTOR OF SAMPLE (oR)|
REPARATION FACTOR OF SAMPLE 23)

JRANGE (HIGH OR LOW) |
JINSTRUMENT UNCERTAINTY ) [
INSTRUMENT RESULT (R 1E-0

{peTECTION LEVEL (ug/imL) 3.70E-05

RESULT (pg/mL) §.91E-02

ALUE OF STANDARD 6.39E-02
- |%RECOVERY 92.49
RELATIVE % UNCERTAINTY 3.2

{ Result=DF *PF * IR * 1000
i Detection Level = 3.70 E-08 * DF * PF * 1000
% Recovery = Result / Value of Standard * 100

Relative % Uncertainty = IU /IR * 100

Analyst: CRJ Date: 09-Apr-96

Signature of Chemist: Mﬁ y JLS Date: 4 Iso {4&:

REV 1.0 ~ 925009_C PAGE 1 OF 12

2078

PAMQPROWETHODS925009_C.WB1 04/09/96 10:33:34



Uranium by Phosphorescence: LA-925-009 (A-1)

WHC-SD-WM-DP-164, REV. |

LIQUID/SOLID

BLANK

JVOLUME OF SAMPLE (mL)

(SS)

DILUTION FACTOR OF SAMPLE

(DF)

JPREPARATION FACTOR OF SAMPLE {PF)
: IGEST FACTOR (DgIL!ﬂ
I_IFETIME IN MICROSECONDS
R2 VALUE
RANGE (HIGH OR LOW)
dINSTRUMENT UNCERTAINTY (1V) =
JINSTRUMENT RESULT {IR) E-07
JDETECTION LEVEL pg/g 4.07E+01
ONCENTRATION IN SOLUTION (g/L) 7.46E-04
RESULT (ug/g) T46E+02
{RELATIVE % UNCERTAINTY 1.3
1| Result = Conc. in Solution (g/L) * 1000000 / Dg/L
; Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
4| Relative % Uncertainty =IU/IR* 100
=4 Concentration in Solution (QLy=IR*DF *PF
\s
Q:\S%@é"
\\QQ\S’@
W

lAnalyst: CRJ Date: 098-Apr-86
Signature of Chemist: W JLS Date: A [to [a.
REV1.0 825009_C 20,_,3 PAGE 2 OF 12

PAQPROWETHODS\925009_C.WB1

04/09/96 10:36:16




WHG-SD-WM-DP-164, REV. |

Uranlum by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID .

SAMPLE

SAMPLE OLUME OF SAMPLE (mL)

DILUTION FACTOR OF SAMPLE

PREPARATION FACTOR OF SAMPLE

DIGEST FACTOR

LIFETIME IN MICROSECONDS

R2 VALUE

RANGE (HIGH OR LOW)

INSTRUMENT UNCERTAINTY ()

INSTRUMENT RESULT {IR) ‘
DETECTION LEVEL ug/g 1.82E+01
CONCENTRATION IN SOLUTION {g/L) 2.98E-03
RESULT (ug/g) 1.33E+03
RELATIVE % UNCERTAINTY 1.2
Result = Conc. in Solution (g/L) * 1000000 / Dg/L
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = iU f IR * 100
Concentration in Solution (g/L) = IR * DF * PF
N
.QQ\S& S
%Q qV*
»
Analyst: CRJ Date: 09-Apr-96
Signature of Chemist: g R0, eﬁgpé Wa) JLS Date: 4[iofql
REV 1.0 925009 C PAGE 3 OF 12
2080

PAMAPROWETHODS\925009_C . WB1 . 04/26/96 08:02:33




WHC-SD-WM-DP-164, REV. |

Uranium by Phosphorescence: LA-925-009 (A-1

)

LIQUID/SOLID

DUPLICATE

DUPLICATE OLUME OF SAMPLE (mL) (SS)
. [ 318 DILUTION FACTOR OF SAMPLE (DF)

PREPARATION FACTOR OF SAMPLE {PF)

DIGEST FACTOR {Dg/L)

LIFETIME IN MICROSECONDS

R2 VALUE

RANGE (HIGH OR LOW)

B INSTRUMENT UNCERTAINTY ()

INSTRUMENT RESULT (IR)

1.82E+01

DETECTION LEVEL pug/g
ONCENTRATION IN SOLUTION (g/L) 1.75E-03
RESULT {pg/g) 7.84E+02
RELATIVE % UNCERTAINTY 1.1
Result = Conc. in Solution (g/L) * 1000000 / Dg/L
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = U / IR * 100
Concentration in Solution (g/L) = IR * DF * PF
NN
Q‘\f& S
S
AN
W
Analyst: CRJ Date: 09-Apr-96
[Signature of Chemist: %@@ JLS Date: ¢/ 0 /'Q(_:
REV 1.0 925009_C PAGE 4 OF 12
2081

PAQPROWETHODS\925009_C . WB1 04/26/96 08:18:01




WHC-SD-WM-DP-164, REV. |

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SPIKE

SPIKE ESPIKE BOOK #

OLUME OF SAMPLE + SPIKE (mL) {8S)

DILUTION FACTOR OF SAMPLE + SPIKE (DF)

PREPARATION FACTOR OF SAMPLE + SPIKE {PF)

DIGEST FACTOR OF SAMPLE (DDF)

LIFETIME IN MICROSECONDS

R2 VALUE

RANGE (HIGH OR LOW)

INSTRUMENT RESULT {IR)

54

ONCENTRATION IN SOLUTION (g/L) (CONC)

4.99E-02

SPIKE VALUE (g/L) (8V)

5.69E-02

INITIAL VOLUME OF SPIKE {mL) (V)

ORIGINAL SAMPLE VOLUME BEFORE PREP (mL) {OSV)

ONCENTRATION IN SOLUTION {g/L) FROM SAMPLE FO {SR}

Concentration = IR * DF * PF

QC Actual (ug/mL) = SV (g/L.}) * 1000

QC Found (ug/mL) = (CONC - SR) * OSV/ IV * 1000

% Recovery = QC FOUND / QC ACTUAL

QC ACTUAL =
" QC FOUND =
% SPIKE RECOVERY =

5.68E+01 Hg/miL
4.70E+01 Hg/mL
82.5%

Analyst: CRJ Date. 09-Apr-96

Signature of Chemist: %@M JLS Date: 4 /(o /9 ¢

REV 1.0 925009 C PAGE 5 OF 12
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T &ihple ID 45B56 Date/Time 04/04/96/.6:2°:22

Description STD _ Cal Y=9.02E+07X+27.68
Ref. Ratio 1.06 Intens.ty 4373 (t= 39 us)
Laser Pulses H00 Zone 5.81E-05 + 1.31E-06 g/L

Lifetime 214 + 1.109 us Dilution Factor 1 mL,/mL L

RZ .9988 \}) \
Integrated 66593 ~ FINAL RESULT 5.91E-05 + 1.91E-06 g/L /\\
Range: HIGH _ . WHC-SD-WM-DP-164, REV. |

Sample ID WL711i1 ' " Date/Time 04/04/96/16:27:15

Description BLX - . . . ... Cal Y=Q.02E+07X+27:

Ref. Ratio 1.043 _ __Inten (t= 39 us)
Laser Pulses 500 | / GAG 7.04E-06 + 2.79E-07 g/L
Lifetime 188 + 1.552 us Dilution Factor 1 mL/mbL
RZ2 .9971 o

Integrat FINAL RESULT 7.94E-06 + 2.78E-07 g/L

Sample ID WL7111 Date/Time 04/04/96/16:27:56
Description BLK Cal Y=6.48E+ - =
Ref. Ratio 1.032 . - In 5y 44870 (= 38 us)
Laser Pulses 500 Cone B.8Z2E-08 + 1.07E~07 g/L
Lifetime 1B6 + .541 us Dilution Factor 1 mL/mL

k2 .8886
Integrated 618

Sample ID 865TQ03811 Date/Time 04/9 s r
Description SAM Cal 0 +27 .68

FINAL RESULT 8.92E-06 + 1.Q07E-07 g/L

Ref. Ratio 1.023 tensity 1351 {t= 35 us)
Laser Pulses 50 Conc 3.14E-05 + 1.28E-086 g/L“ﬁ\\\&
Lifetime 68 .528 us o Dilution Factor 1 mL/mL A\) Q;,
RZ .99 =g S o
Integrated 7683 FINAL RESULT 3.14E-05 + 1.28E-08 g/L qub
Range: HIGH

Sample ID 585T003811 Date,/Time

Cal Y¥=6 .
sity 46388 (t= 91 us)
onc 3.8B3E-05 + 1.71E-08 g/L
Dilution Factor 1 mL/mL

Description SAM
Ref. Ratio 1.01

Laser Pulses 500
Lifetime 86 +

R2 .987 -

Integrated 273138 FINAL RESULT 3.83E-05 + 1.71E-08 g/L

Hange: LOW

Sample ID WL7111 Date/Time (04,/04/96,/16:43:08
Description BLK Cal Y=8.0Z2E+Q7X+27.68 _
Ref. Ratio 1.031 Intensity ggﬂ,f»rw"1?:7229_————u3+-/

Laser Pulses 500

Lifetime 238 + 13.025 us
R2 .89327
I
Range: HIGH

—34E-U7 + 1.47E-08 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 2.34E-07 + 1.47E-08 g/L

Sample ID WL7111 Date/Time 04,/04,/86/16:44:20
Description BLK Cal Y=86.49E+09X-4.88E-04

Ref. Ratio 1.022 2083 Intensity 3368 (t= 39 us)
Laser Pulses bH0O Conc 6.7BE-07 + B8.54E-09 g/L

Lifetime 1586 + .72 us Dilution Factor 1 mL/mL N U//
R 9994 \
Entegrated 48827 ' FINAL RESULT ©6.78E-07 + B.54E-08 g/L

T ST T



Sanple ID 5957003811 Date/Time 04/04/96/16:45:45
Description SAM Cal Y=95.0ZE+07X
Ref. Ratio 1.037 i 1 (t= 39 us)
Laser Pulses 500 ¢ 1.B8E-06 + 1.0BE-07 g/L |
Lifetime 186 + 4.584 Dilution Factor 1 mL/mL
R2 .9758 - o

~"FINAL RESULT 1.89E-06 + 1,0BE-07 g/L

I

Range: HIGH

Sample ID S95T003811 o - Date/Time 04,/04/86/16:46:26
Description SAM 7 Cal Y=6.48E+08X~-4.88BE-04 0
Ref. Ratio 1.015 ‘ Intensity 13384 {(t= 39 us\/A_
Laser Pulses 500 - Conc 2.71E-06 + 3.14E-08B g/L

Lifetime 170 + .382 us ‘ Dilution Factor 1 mL/mL R
R2 .9988 T o

Integrated 170071 _ FINAL RESULT 2.71E-06 + 3.14E-08 g/L

Range: LOW.

Sample ID .S85T003811 Date/Time 04/04/96/16:47:39
Description DUP Cal Y=89_ 02E+07%+27.68

Ref. Ratio 1.014

Laser Pulsés 500
Lifetime 302 + 6.009 u
Rz .3833

Integrated 2222 FINAL RESULT 1.1i2E-086 + 4_.47E-08 g/L
Range: HIGH

}nten51ty iz1 (t= 39 us)
- Conc 1 12E8-08 + 4-47E-08-z/L- - — - — -
Dilution Factor 1 mL/mL

Sample ID 885TQ03811 Date/Time 04/04,/96/16:48:21 \/
Description DUP Cal Y=6.48E+08X-4_88E-04

Ref. Ratio 1.0098 Intensity 8530 (t= 38 us)
Laser Pulses 500 . Conc 1.58E-06 + 1.81E-0B g/L v’
Lifetime 287 + 1.015 us Dilution Factor 1 mL/mL \

RZ .9995 §§§b€9
Integrated 168778 FINAL RESULT 1.59E-06 + 1.81E-08 g/L\\Q‘\ *&
Range: LOW

Samplie ID S857003811 Date/Time 04/04 Alﬁ;ﬂg:Sl

Description SPK Cal ¥Y=9.

Ref. Ratio 1.048 Int
Laser Pulses 500

Lifetime 192 + .808 us
Rz .988
Integrat

{t= 39 us)
Conc 4.70E-05 + 1.52E-06 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 4.70E-05 + 1.52E-06 g/L

Sample ID S95T003811 Date/Time 04,/04/96/16:50:13
Description SPK Cal Y=6.49E+09%~-4.8B8E-04

Ref. Ratio 1.045 2084 Intensity 48685 (t= 351 us)
Laser Pulses 500 Conc 4.54E-05 + 6.51E-07 g/L \
Lifetime 200 + .577 us Dilution Factor 1 mL/mL \
R2 .9996

Integrated 718371 FINAL RESULT 4.54E-05 + 6.51E-07 g/L

Range: LOW -

e e = e e T s — —— p—— T T — i T T e
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45-DAY SAFETY SCREENING RESULTS FOR TANK 241-BY-104,
ROTARY MODE CORES 116 AND 117

Summary

Two rotary mode core samples were received at the 222-S Laboratories and
underwent safety screening analyses - differential scanning calorimetry (DSC),
thermogravimetric analysis (TGA). total alpha analysis, and bulk density
measurements - in accordance with the sampling and analysis plan (SAP)
(Reference 6).

Notification letters were sent out for three BY-104 samples which exceeded the
DSC notification 1imit. In addition, one sample exceeded the DSC notification
1imit with the upper 1imit of the one-sided 95% confidence interval. The
upper 1imit of the one-sided 95% confidence intervals for total alpha activity
results were below the notification 1imit. Tank headspace flammability was
measured at 0 percent of the lower flammability 1imit (LFL).

Scope

This is the 45-day safety screening report for tank BY-104 rotary mode core
samples which were taken from risers 5 and 1la. The samples were collected
from riser 5 on October 31 through November 3, 1995 and from riser 11A on
““November 15 and 16, 1995. The samples were received, extruded, and anatyzed
by the 222-S Laboratory in accordance with the referenced SAP (Reference 6)

The samples underwent analyses identified in Tank Safety Screening Data
Quality Objective (Reference 1). This report summarizes results from the
safety screening analyses: differential scanning calorimetry (DSC),
thermogravimetric analysis (TGA), total alpha analyses, and density analyses.
The sample data summary tables in this report summarize the analytical results
associated with each subsegment of these core samples. In addition, the
results of the statistical analyses (calculation of the 95% confidence limits
for DSC, TGA, and total alpha analyses) are given in Tables 4, 6, and 9 on a
sample by sample basis.

Vapor and Flammable Gas Data

Prior to intrusion into a tank, the fiammability of the tank headspace was
measured to address the vapor flammability issue of the Tank Safety Screening
Data Quality Objective (Reference 1). This measurement is conducted in the
field and is recorded in the work package (Reference 7). Reference 1 requires
that the_flammable gas concentration found be less than the 25% of the lower
flammability 1imit (LFL). The combustible gas meter reading was 0 percent
of the LFL, indicating no flammability concerns with this tank at the time of
the sampling event.

<- S
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Sample Receipt and Extrusion

Table 1 summarizes the sample extrusion results for the tank BY-104 core

segments. _ _ _
description of the material as it was extruded are included.

For each segment, the solid and 1iquid recoveries, and a

Table 2 provides

the matrix for each subsegment from tank BY-104, as well as each subsegment’s
associated analytical sample numbers and analyses performed, as reported in

the data summary tables.

Table 1:Tank

BY-104 Core Segment Extrusion Summary

Riser/Core/

Solid (g)

Liquid
(o)

Sample Description

Segment
5/116/1

0

0

No semple observed. Dose rate through drill string <.5
mR/hr.

5/116/2

127.5

0

No drainsble liquid. Extruded ~ 7.5 inches of solids,
facies present. First 2.5 inches of upper segment dry
yellowish-green solid, crystalline in texture; subsampled as
quarter segment. jar # 8490. Remaining 5 inches was
s1ightly moist. brown saltcake/sludge mixture; subsempled as
upper half segment, jar # 8194. Dose rate through drill
string 440 mR/hr.

5/116/3

192.5

No drainable liquid. Extruded -12 inches, facies present.
First 2 inches of upper segment appeared dry. crystalline in
texture, yellowish-green in colcr; subsampled as upper haif
segment. jar # B191. Remaining 10 inches were stightly
moist, yellowish/brown saltceke; subsempled &s lower half
segment, jar # 8471. Dose rate through drill string 100
mR/hr.

5/116/4

324.3

No drainable liquid. First 5 inches extruded were empty.
The next ~-4.5 inches were moist, brown sludge, subsampled as
quarter segment C., jar # 8196, followed by 4.5 inches of the
same, subsampled as quarter segment B, jar # 8197. The
remaining 5 inches were a dry, brown saltcake/sludge
mixture, subsampled as quarter segment A, jars # 8190. Dose
rate through the dril) string 1.2 R/hr.

5/116/5

402.5

No draineble Tiquid. Extruded ~17 inches; solids did not
retain shape. Material was damp, granular, and brown in
celor. Appeared to be a mixture of saltcake & sludge.
Subsampled into quarter segments A, jar # 8186: B. jar #
B185: C. jar # 8176: D. jar # 8178. Dose rate through drill
string 800 mR/hr.

5/116/6

467.7

No drainable iiquid. Extruded ~17 inches; solids did not
retain shape. Material was damp, granular, and brown in
color. Appeared to be a mixture of saltczke & sludge.
Subsampled into quarter segments A, jar # B182: B. jar #
8181; C, jar # B180: D, jar # 8179. Dose rate through the
drill string 1.3 R/hr.
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5M116/7

468.4

No drainable liquid. Extruded ~18 inches; solids did not
retain shape. Material was damp, granular and brown in
color. Appeared to be 2 mixture of saltcake & sludge.
Subsampled into quarter segments A. jar # 8188: B, jar #
8187: C. jar # 8184: D. jar # B8183. Dose rate through the
drill string 1.3 R/hr.

5/116/8

258.3

No drainable 1iquid. Extruded -10 inches; first 2-3 inches
extruded were empty, followed by 5 inches of solid, then a 9
inch gap. followed by 5 inches of solids. Solids were very
wet, dark rust colored and texture resembled sludge.
Subsampled into quarter segments A, jar # 8193 and D, jar #
#192. Dose rate through the drill string 1 R/hr.

11a/117/1

15.4

158.4

Collected opaque, yellowish-green liquid: subsampled in jar
# B473. Extruded -2.5 inches of saitcake: subsampled in jar

# 8584. Dose rate through drill string 1.5 R/hr.

11a/117/2

216.4

98.5

Collected opaque. black-brown liquid: subsamplied in jar #
8474. Extruded -6 inches of solid; subsampled as quarter
segment D, jar # 8481. After a 7.5 inch gap. 2 inches of
solid was extruded, subsampled as quarter segment A, jar 7
B220. Solids were a black-brown sludge. Dose rate through

drill string 1.3 R/hr.

11a/117/3

251.5

No drainable Viquid. Extruded -12 inches of soiid, first 6
inches were dark brown chunks of sludge; subsampled into
quarter segments C & D. jar # 8221. The remaining 6 inches
were wet, grainy, dark brown saltcake: subssmpled inta upper
ha;fRs§gment. jar # 8478. Dose rate through drill string

1.2 Rihr,

11a/137/4

169.3

No drainable ligquid. First 13 inches extruded were empty.
followed by ~6 inches of dark brown solid., chunky saltceke
in texture. Subsampled into upper half segment. jar # B480.
Dose rate through drill string 350 mR/hr.

11a/117/5

98.1

No drainable liquid. First -5 inches extruded were empty,
followed by ~3.5 inches of dark brown solids that resembled
soft sludge; subsampled as quarter segment C, jar # 8223.
After a 7 inch gap. 3.5 inches of the same type of solid
followed: subsampled as quarter segment A, jar # 8222. Dose
rate through the drill string 50 mR/hr.

2-"7
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Table 2: Tank BY-104 Subsample Matrices

Sample Numbers | Matrix Core/Segment/Subsegment | Analyses
5957003427 Empty 116/1/WS None
S957003528 Sludge 116/2/0QA DSC, TGA
S95T003525 Sludge 116/2/0A Bulk Density
S95T003530 S]udge 116/2/0A AT
$957003529 Saltcake 116/2/UH DSC, TGA
S95T003703 Saltcake 116/3/UH DSC, TGA
$95T7003700 Saltcake 116/3/UH AT
S95T003702 Saltcake 116/3/LH DSC, TGA
S95T003632 Sludge 116/4/QA DSC, TGA
S95T003594 Sludge 116/4/QA Bulk Density
S95T003637 Sludge 116/4/0B DSC, TGA
5957003595 Sludge 116/4/08B Bulk Density
S95T003641 Sludge 116/4/QC DSC, TGA

1| S95T003651 Sludge 116/4/QC AT
S957003596 Sludge 116/4/QC Bulk Density
S95T1003633 Sludge 116/5/0A DSC, TGA
S957003597 Studge 116/5/QA Bulk Density
5957003638 Sludge 116/5/0B DSC, TGA
$957003598 Sludge 116/5/08B Bulk Density
S95T003642 Sludge 116/5/QC DSC, TGA
S95T003654 Sludge 116/5/QC AT
S957003599 Sludge 116/5/QC Bulk Density
S95T003645 Sludge 116/5/QD DSC. TGA
S95T003655 Sludge 116/5/QD AT
S95T003600 Sludge 116/5/QD Bulk Density
S95T003634 Sludge 116/6/0A DSC, TGA
$95T003601 Sludge 116/6/0A Bulk Density

2-8
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$957003639 STudge 116/6/CB DSC, - TGA
S95T003602 Sludge 116/6/0B Bulk Density
5957003643 S7udge 116/6/0C DSC, TGA
$957T003658 Sudge 116/6/0C AT
$957003603 Sludge 116/6/0C Bulk Density
$957003646 Studge 116/6/QD DSC, TGA
$95T003659 STudge 116/6/Q0 AT
5957003604 STudge 116/6/QD BuIk Density
5957003635 $1udge 116/7/0A DSC. TGA
$95T003605 S1udge 116/7/0A Bulk Density
$957003640 S1udge 116/7/Q8 DSC, TGA
$95T003606 STudge 116/7/08 Bulk Density
$957003644 Sludge 116/7/0C DSC, TGA
5957003662 STudge 116/7/0C AT
5957003607 Sludge 116/7/QC Bulk Density
$957T003647 Sludge 116/7/QD DSC, TGA
S95T003663 $1udge 116/7/QD AT
5957003636 Sludge 116/8/0A DSC, TGA
5957003648 SJudge 116/8/QD DSC, TGA
$95T003665 Sludge 116/8/QD AT
5957003713 Liquid 116/FB DSC, TGA
$95T003761 Liquid 117/1/0L DSC, TGA
5957003764 |'Saltcake | 117/1/tH DSC, TGA
S95T003775 Liquid 117/2/0L DSC. TGA
5957003781 STudge 117/2/0A DSC, TGA
5957003786 STudge 117/2/QA AT
$95T003776 STudge 117/2/0A Bulk Density
$95T003782 Sludge 117/2/QD DSC, TGA
S95T003787 STudge 117/2/QD AT

2-9
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$957003777 Sludge 117/2/QD Bulk Density
$95T003809 Saltcake 117/3/UH DSC, TGA
S957003783 Sludge 117/3/QC&D DSC, TGA

{t SS5T003788 Studge 117/3/QC&D AT
S95T003778 Sludge 117/3/QC&D Bulk Density
S95T003810 Saltcake 117/4/UH DSC, TGA
S95T003784 Sludge 117/5/QA DSC, TGA
S951003789 Sludge 117/5/QA AT
S95T003779 Sludge 117/5/QA Bulk Density
S95T003785 Sludge 117/5/QC DSC, TGA
S95T003790 Sludge 117/5/QC AT

C = Core Number QA = Qtr. Seg A

S = Segment Number B = Qtr. Seg B

UH = Upper Half QC = Qtr. Seg C

LH = Lower Half D = Qtr. Seg D

OL = Drainable Liquid FB = Field Blank

K

-WS = Whole Segment AT = Total Alpha

Analytical Results

DIFFERENTIAL SCANNING CALORIMETRY

Differential thermal analyses were performed on 31 subsegments and one field
blank from tank BY-104. The analyses were ?erformed under a nitrogen purge
using procedures LA- 514 113, Rev. C-1 (Mettler! instrument) and LA-514-114,
Rev. C-1 (Perkin-Elmer? instrument). Since both instruments were used during
the DSC analyses, it must be noted that the two instruments produce raw data
scans which present exotherms differently. On the Mettler instrument, an
exotherm is represented by a peak, while the Perkin-Elmer instrument shows an
exotherm as a valley.

LI

Mettler is a registered trademzrk of Mettler Electronics. Ansheim, Califernia.

Perkin-Elmer is a registered trademark of Perkins Research and Manufacturing Company.
Inc.. Cancga Park, California.
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Most of the samples analyzed fell below the safety screening notification
1imit of 480 J/g (dry weight basis) specified in Reference 1, with the
exception of samples S957003645, S95T003647, and S95T003636. These three
samples were sludge, with moisture content exceeding 17% water. Of the
samples that exhibited no energetics, 4 were saltcake, 13 were sludge, and 2.
were 1iquid. The remaining 9 samples had DSC values ranging from 0 to 300.
The upper Timit (UL) to the 95% confidence interval for sample 5957003528
exceeded 480 J/g.

Table 3 summarizes the DSC results for tank BY-104 samples. For each matrix
(sludge, saltcake, and 1iquid). the lower and upper bounds of the sample
results and the average results are given.

- Table 3: Summary of DSC Results for Tank 241-BY-104
| Differential Scanning Calorimetry Results

Lower. Bound (J/g dry) | Upper Bound (3/g dry) | Average of A1l
oo T T T T T L Runs (/g dry)

Sludge 0 1294.4 133.3

Saltcake 0 30.0 4.7
Liquid 0 0.0 0.0

In Reference 6, the acceptable accuracy range is between 90 and 110 percent.
For the DSC analysis, the accuracy is determined by the Laboratory Measurement
Control System (LMCS) control standard recovery. All standard recoveries of

Ea?k BY-log samples were within the specified accuracy requirements in
eference 6.

For the safety screening analyses, the maximum desirable precision per the
Sampling and Analysis Plan (SAP) (Reference 6) is a relative percent
difference (RPD) of 10% between the primary and duplicate sample results. The
RPD values for the DSC results ranged from 0% to 200% RPD, with 9 of the
samples having RPD values which exceeded the precision allowance. Three of
the 9 samples were selected for reruns because of their high DSC values. Of
these 9 samples, 2 of them were saitcake, 7 were sludge.

Reruns are analyses of a sample and duplicate from the same sample material as
the original sample and duplicate. The RPDs did not improve appreciably,
indicating the cause of the high RPD values is most likely due to the
heterogeneity of tank BY-104 waste material. Results of rerun analyses are
identified in the summary tables in Attachment A, by the number "1" in the
Replicate or "R" column to the right of the sample number, and are also
included in the raw data.
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Statistical analyses were performed on the DSC data from tank BY-104 per the
requirements of Reference 1, which requires comparison of sample data to the
applicable notification limit (e.g. less than 480 J/g by DSC) with a 95%
confidence level. For each sample submitted for DSC analysis (except the 19
which exhibited no energetics), the sample mean and the upper 1imit (UL) to
the 95% confidence interval are presented in Table 4.

Table 4: Statistical Analyses for Tank 241-BY-104 DSC Results

Sample # DSC DSC DSC DSC (UL) | TGA (LL)
Result Duplicate | Average :
(J/9) (J/9) (J/9)
S957003528 | 0.0 138.7 69.4 507.2 14.4
R R
$957003529 | 30.5 13.6 22.1 76.2 8.0
$957003703 | 0.0 12.5 6.2 46.3 6.4
S95T003638 { 255.8 344 .7 163.1 435.7 18.4
R 0.0 R_52.0
|1 5951003645 | 284.9 724.6 767.8 1620.8 14.4
TR 1294
S95T003634 | 32.6 50.0 41.3 96.2 19.8
S957003639 | 104.1 95.8 160 126.6 24.3
S95T003635 | 140.8 134.9 137.9 156.8 25.4
957003640 | 389.6 | 309.8 220.6 475.5 22.5
R _75.0 R 107.8
S95T003647 | 484.1 436.6 460.4 612.7 17.9
$95T003636 | 736.4 875.7 806.0 1252.6 26.2
S95T7003782 | 29.4 36.9 33.1 57.1 25.3
R = Rerun

TR = Triplicate
* = Rerun analysis has not been completed.
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THERMOGRAVIMETRIC ANALYSIS (Percent Moisture)

Analyses for percent water by TGA were performed on the samples using
procedures LA-560-112, Rev. B-1 (Mettler® instrument) and LA-514-114, Rev. C-1
(Perkin-Elmer! instrument). A1l samples were run under a nitrogen atmosphere.

The TGA notification 1imit of 17 weight percent water is no longer required by
Reference 1, however Reference 2 requires the comparison of this value to the
TGA results using a one-sided 95% confidence Yimit. This report includes a
discussion of this comparison as well as the statistical analyses of the TGA

results.

Out of the 31 subsegments analyzed, 8 samples yielded percent water results
below 17 weight percent water, with 2 of these samples having primary and/or
duplicate results of less than one percent water. In addition to these 8
samples, 4 samples fell below 17 weight percent water with the lower limit
(LL) to the 95% confidence intervals .

Qut of the 8 samples with Tow percent water, 4 were saltcake and 4 were
sludge. None of the 8 samples with low percent moisture values exceeded the
DSC notification 1imit of 480 J/g (dry weight basis), however one sample
(S957003528) exceeded this value with the upper Timit to the 95% contidence
interval. Three of the 4 samples with LL values below 17 weight percent water
also had DSC results significantly less than the notification 1imit of 480
J/g, however sample S95T003645 exceeded the DSC notification Timit. Moisture
- analysis by gravimetric analysis has been requested for all 8 samples with Tow
moisture values and for sample S95T003645.

Table 5 summarizes the TGA results for the tank BY-104 samples. For each
matrix (sludge, saltcake, and liquid), the lower and upper bounds of the
subsegments resuits and the average result are given.

Table 5: Summary of TGA Results for Tank 241-BY-104

 Thermogravimetric Results =~ |

‘Lower Bound (wt %) | Upper Bound: (wt %) Average (et 47
Sludge - 0.75 37.8 24.9
Saltcake 6.0 37.5 20.1
Liquid 48.8 49.1 48.9

Mettler is a registered trademark of Mettler Electronics. Anaheim, California.

Perkin-Elmer is a registered trademark of Perkins Research and Manufacturing Company.
Inc.. Canoga Park. California.
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In Reference 6, the acceptable accuracy range is between 90 and 110 percent.
For the TGA analysis, the accuracy determined by the Laboratory Measurement
Control System (LMCS) control standard recovery of tank BY-104 samplies were
within the specified accuracy requirements in Reference 6.

The maximum desirable precision for the TGA analysis per Reference 6 is an RPD
of 10% between the primary and duplicate sample results. For TGA results, the
RPD vatues ranged from 0% to 160%, with 10 of the samples having RPD values
which exceeded the precision allowance. Reruns were performed on 3 of the 10
samples because of their low water content. Of these 10 samples, 3 of them
were saltcake, 7 of them were sludge.

Statistical analyses for the 95% confidence interval were performed on the TGA
data from tank BY-104, comparing the lower 1imit (LL) of the interval to the
value of 17% water. For each sample submitted for TGA analysis, the sample
mean and the lower limit (LL) to the 95% confidence interval are presented in
Table 6. If the LL of any subsegment is greater than 17 weight percent water,
it is assumed the subsegment's percent water is not less than or equal to 17
weight percent.

Table 6: Statistical Analyses of Tank 241-BY-104 TGA Results

Sample # Result Duplicate Average LL (mean, 95%)

5957003528 16.1 16.7 16.4 14.4

59571003529 16.5 13.0 12.5 8.0
R 7.3 R 13.4

S95T7003702 12.3 10.1 11.2 4.2

5957003703 | 12.6 9.0 9.9 6.4

' R _11.9 R 6.1

S957003632 19.0 22.4 20.7 9.3

S95T003637 31.7 25.2 24.9 18.7
R 18.7 R 24.2

S957003641 33.9 33.9 33.9 33.9

S95T003633 24.4 24.1 24.3 23.3

S957003638 20.3 21.1 20.7 18.4

S95T003642 23.4 32.8 28.1 0.0

S957003645 21.7 24.5 23.1 14 .4

<-14
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||595T003634 28.8 26.3 27.6 19.8
| s951003630 | 30.6 33.0 31.8 | 24.3
5957003643 | 0.89 28.0 14.5 0.0
S95T003646 | 0.75 1.0 12.2 0.0

R 23.0 R 24.2

5957003635 | 25.7 25.9 25.8 25.4
S95T003640 | 28.2 26.7 27.4 22.5
5957003644 | 29.2 27.8 28.5 24.2
$957003647 | 26.8 24.4 25.6 17.9
$95T003636 | 27.0 26.8 26.9 . 26.2
$95T003648 | 35.3 33.6 34.4 29.1
$95T003764 | 37.5 36.6 37.1 34.4
S95T003761 1 49.1 48.9 49.0 48.6
$957003781 |- 30.2 28.1 29.2 22.4
5957003782 | 34.4 37.8 36.1 __|25.3
$95T003775 | 48.8 49.0 48.9 48.4
$957003809 | 37.1 36.0 36.5 . 33.1
957003783 | 26.4 28.2 27.3 21.5
$95T003810 | 13.9 13.4 13.6 12.2
5957003784 | 16.6 18.1 17.4 12.6
$95T003785 | 15.3 17.6 16.4 - 19.18
R = Rerun

BULK DENSITY

In accordance with Reference 1, measurements for bulk density were performed
on the sludge samples. Procedure L0O-160-103, Rev. B-0 was used to perform the
bulk density measurements. Table 7 summarizes the upper and lower bounds of
the density results and the average resuit obtained.

2-15
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Table 7: Summary of Bulk Density Results for Tank 241-BY-110

| Studge l 1.63 1.83 1.75

! Units in attached summary tables are sometimes in grams per mass (G/M).

It should by noted that density measurements could not be made on 4 of the
subsegments, generally for two reasons:

(1) Insufficient recovery was obtained for the segment. In these
situations, the density analysis was not performed in order to
have sufficient material with which to run the chemical and
radiological analyses required.

(2) For some of the sludge samples, the material was too sticky to
maneuver into the centrifuge tube, making it very difficult or
impossible to perform the bulk density analysis.

In a11 four instances, either lack of material or the consistency of the

- samples was not determined until later in the process, after the analyses had
been requested. The density requests were deleted, and no analyses will
appear on the data summary tables of this report for these sampies.

No duplicate analyses were performed as part of the bulk density measurements,
so no estimate of precision can be made. Further, no standard or spike is run
- with this analysis, so there is no accuracy evaluation possible.

TOTAL ALPHA

The alpha total analyses were performed on the saltcake and sludge samples
using procedure LA-508-101, Rev. D-2. Fusion digestions on the saltcake and
sludge were prepared using procedure LA-549-141, Rev. D-0. Since tank BY-104
is on the Ferrocyanide Watch List, a zirconium crucible rather than a nickel
crucible was used to perform the fusion preparation, and is identified by a
"Z" in the aliquot or "A" column of the data summary tables.

In order to determine the notification limit for this analysis, the 1imit of 1
g/L as specified in References 1 and 6 was converted to units of microcuries
per gram using the density of the BY-104 waste material. The highest density
resutt obtained for the subsegments (1.83 g/mL) was used in this calculation,
which yielded a notification 1imit of 33.6 uCi/g. By using the highest
density result, the lowest notification 1imit in uCi/g was obtained, thereby

2186
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providing the most conservative estimate with respect to criticality
evaluation.

Of the 31 subsegments from tank BY-104, 1 saltcake sample and 14 sludge
samples were analyzed for total alpha activity. None of these 15 samples
produced results which exceeded the Timit of 33.6 uCi/g, with the highest
result being 0.845 uCi/g. Table 8 summarizes the lower and upper bound
results and the average total alpha result for each matrix.

1

 Average

Sludge (uCi/g) 1.35 x 107 8.45 x 107! 1.22 x 10"

Saltcake (uCi/g) 6.14 x 107 6.59 x 10° 6.36 x 107
! Results below the detection limit were not factored into the average
values.

The range of RPD valtues for the 12 subsegments with results greater than the
detection 1imit was from 3.5% to 36.4%, with 6 of the samples above the
~-acceptable precision requirement of 108 RPD. The high RPD values are being
attributed to the inhomogeneity in the tank BY-104 sample material and/or low
sample activity. Since none of the sample results were greater than (.845
uCi/g, approximately 40 times lower than the notification limit of 33.6
uCi/g), no repreparations or reruns were requested.

Statistical analyses for the 95% confidence interval were performed on the
total alpha data from tank BY-104 per the requirements of Reference 1, and the
UL of the interval was compared to the notification 1imit of 33.6 uCi/g. For
each subsegment submitted for total alpha analysis, the sample mean and the UL
to the 95% confidence interval are represented in Table 9. If the UL of any
subsegment is less than 33.6 uCi/g of total alpha activity, the hypothesis
that the subsegment’s activity is greater than or equal to the notification
1imit is rejected. None of the 15 subsamples analyzed for total alpha
activity produced upper limit results which exceeded the notification
criteria, indicating that tank BY-104 may be considered “"safe” from a
criticality perspective.
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Table 9: Statistical Analyses for Tank 2&}-8Y—104 To§91 Alpha Results

Sample # Result (uCi/g) | Duplicate Average UL (mean)
(uCi/g) (uCi/g)
S957003530 | 1.6BE-02 1.37E-02 1.52E-02 2.50E-02
5957003700 | 6.59E-03 6.14E-03 6.36E-03 7.78E-03
$95T7003651 | 2.04E-02 1.97E-02 2.00E-02 2.22E-02
$95T003654 | 3.30E-02 3.49E-02 3.40E-02 4.00E-02
S95T003655 | 2.79E-02 2.59E-02 2.69E-02 3.32E-02
S95T003658 | 2.28E-02 2.06E-02 2.17E-02 2.86E-02
S95T003659 | 3.14E-02 2.50E-02 2.82E-02 4.84E-02
S95T003662 | 3.25E-02 3.61E-02 3.43E-02 4 57E-02
S95T003663 | 3.05E-01 2.11E-01 2.58E-01 5.55E-01
S95T003665 | 9.74E-02 1.28E-01 1.13E-01 2.10E-01
SG5T003788 | 7.14E-01 §.45E-01 7.79E-01 1.19E-00
S95T003789 | 1.57E-02 1.35E-02 1.46E-02 2.15E-02
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0-feb-1996 15:48:03

-0002-1 |

Page: 1
45-Day Report
BY104 ROTARY

CORE NUMBER: 116

SEGMENT #: 2

SEGMENT PORTION: A Top Quarter of Segment ) !

Action Limits .
Sample# R|A#|Analyte Unit Lower Upper {Standard % Blank Result| Duplicate Average| RPD %|Spk Rec %| Det Limit{Count Err¥
5957003525 Bulk Density of Sample g/mL None None n/a n/a 1.630 n/a n/al _ nfa nfal 5.00e-01 n/a
5957003528 % MWater by TGA on Perkin Elmer|% Nohe 101.3 n/a 16.08 16.71 156.39] 3.84 n/a n/a nfa
8957003528 DSC Exotherm on Perkin Elmer [Joules/g [anis Pl s 99.02 nfal 0.00e+00. 116.0 58.00 17 nfa n/a n/a
15957003528 DSC Exotherm Dry Calculated {.Joules/g Dry : nfa n/al  0.00ex004: 138.7 £69.35 200 n/a n/a n/a
18957003530 |7 {Alpha of Digested Solid ui/g 92.19{ <6.90c-04| 1.68a ”2 .37e-02 1.52e-02] 20.3 30.87] 1.22e-03] 1.33E+01
| Upper Half of Segment: U Upper Half of Segment
Action Limits

Sampi eff